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PREFACE. 



This little work is intended to be the ordinary working 
school book of most classes in a school. 
Its main peculiarities are these :— 

I. It is eminently pbactical, and, it is believed, contains a 
greater number of examples, wider in their range and more 
varied in their character, than are found in books of its size 
and price. 

II. The method of treatment throughout is inductive. 
It is not a book of practice only. In omer words, each rule 
is shown to emboay a general truth, resulting from the 
various processes or a smiple example that has been pre- 
and introductory to them. Thtf questions may, however, if 
viously worked m full. •;;..., 

III. It is copious in its exflIn^^oby examples. After 
each rule has been discovered and enunciated, a second 
question is worked, as an illustration of the ordinary method, 
whether contracted or otherwise, in which the pupil is 
required to employ the rule. Thus, the working of the first 
example leads to the discovery of the Bule ; the working of 
the second teaches its practical application. 

rV. The first group of sums under each Bule consists of 
very simple questions, adapted for Obal Exeecisb. Ample 
and systematic provision is thus made for mental calculation, 
not so much by a separate system of rules and questions, as 
in connection with the ordinary rules of school Arithmetic, 
desired, be worked in the usual way, and answers to them 
will be found with the rest at the end of the work. 

V. In connection with each of the Compound Rules, 
allusion is made to the probable introduction of a Degiscal 
SYSTEM of coinage. Kules are given for the reduction of our 
present money to the new denominations ; and exercises for 
practice are appended. It is hoped that in this way learners 
may become prepared without difficulty to encounter a 
change which, though long delayed, is probably inevitable. 

Reference is constantly made to the larger work of the 
authors, the " Science of Arithmetic," in which a fuller expo- 
sition of the theory of each Rule may be found. S\isi\v^^««^- 
ence is often made in the contrajct^^ Iotkn. V^« ^^ A>.^*V^ 
94, &c.) i 
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AEITHMETIC FOU BEGINNERS. 



1. Abithketic is tile art of r^okoniiig or doonting. 

2. We reckon or count by the lielp of ioords and figures, 
which stand for certam nmnDers (5. q/^-4., 6). 

3. NuMEBATioN teachcs the meaninir of the words which 
stand for nmnbers. 

4. Notation teaches us the meaning of the fyures or 
characters which stand for numbers. 

NUMEEATION. 

5. The following are the words used in numbering :— • 
One Four Seven iSn 
Two Five Eight Eleven 
Three Six Nine Tioehe. 

6. The number Ten is the most important of these ; 
because all larger numbers are considered in o6uiitine as 
made up of tens. He8ce the common numeratiotL Is ciQled 
Decimal.* For example, 

Teen at the end of a word means that ten is to be added ; 
as, 

Fourteen ineans fotir and ten ; sixteen, six and ten. 

Ty at the end of a word means that the uumlief ii to Ibe 
taken ten times $ as, 

Fhrt^ means ten fours ; Jfffjf, ten fires ; eighty, ten eights. 

7. Other numbers used in decimal numelration ard — 
Hundred, which means ten tens ; Thousand, ot ten htin- 

dreds ; Million, or ten himdred thousand. 

8. All numbers whatever are expressed by the use of 
thefse words put together in different ways ; thus, 

Twenty^seTen means two tens and seven. 

One hundred and eighteen „ tentens, eight, and ten. 

Three thousand and thirty-fire „ three tens of htm- 

dreds^ tibs!^ \^5t&^ 

* Decimal) from tftcMHi kLtJllxi1imA>'mAM^%^«^< 
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NOTATION. 

9. figures or characten) are used in aritlunetic, because 
it is not ccnTemeot to express all numbers in writing by 
worda. The figures we use are — 

1, one, 4^, four, 7, seven, 

2, two, 5, five, 8, eight, 

3, three, 6, six, S, nine. 

10. AH higher numbers oan be expressed hf these figures, 
if they are placed in different positions (5. qfA., 15) ; thus, 

4 means four imita or ones. 

44 „ four tens and four, the 4 to the left mean- 
ing 4 tens. 
444 „ four nnndred, four tens, and fonr, the 4 to 
the left meaning 4 hundreds. 
4444 ,, four thousand, four hundred, and forty- 
four, the 4 totheletlmeBning 4 thousands. 
4444441 ,, fonr nulliona, four hundred and forty-four 
tbouaand, four hundred and forty-four, 
the 4 to the left meaning 4 milliona. 
Hence, in every line of figures each means ten times more 
than if it were one place miher to the right. Thus, 



111 



1 5 i 

1 - 's 



Nine hundred and eighty-seven millions, aiz hundred and 
fifty-four thousands, three hundred and twenty one. 

11. Sometimea we wish to express tens when there are no 
units, hundreds when there are no tens, or thousands when 
tiiere are no hundreds or tens. We then use the character 
0, or nought, which is called a cipher, and marks n vacant 
place ; thua, 

50 means five tens, and no vnita. 
407 „ four hundreds, no tent, and aeven unita. 
2068 „ two thonaande, no kandredi, six tens, and 

12, In reading numbers it is uanally convenient to break 
them up into periods of three, beginnu^ at the right; thua, 

1,394 One tbouaand, three hnnified and eighty-foor. 
^&JI60!,87O Five nulliona, two hundred and sixty thousand, 
eigbt Jiandnd md •ermty. 
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EXEBCISE I. 

(a) — Oral, Express in other worda the meaning of the following 
numbers : — Twenty-four ; three hundred and eighteen ; serenty- 
nine ; two hundred and forty-one ; seven thousand three hundred 
and five; two millions and twelve; seven hundred and thirteen; 
twelve thousand three hundred and fourteen ; sixty millions. 

ih) — Written. Give the words for the following numbers :— 
1). 27, 15, 370. (2). 3185, 50, 617. (3). 4073, 219, 504. 
(4). 1728, 312, 5172. (5). 10, 39, 821. (6). 71, 413, 586. 

(7). Ill, 3027, 515. (8). 320, 1100, 2171. (9). 1017, 2100, 11001. 
(10). 6005, 1307, 16000. (11). 5028, 713901, 38705. 

(12). 5000708, 20938415. (13). 63208753, 4098382075. 

(14). 20740003, 500068370. (15). 7209865, 410320078. 

EZEBCISE II. 

(a) — Oral, Give the figures representing the following numbers : — 

il). Eleven, seventeen, ten, twenty -three. 
2). Fourteen, one hundred and eight, thirty-six, fifty. 
^3). Seven, nineteen, thirty-one, one hundreid and eleven. 
(4). Fifty-eight, three hundred, forty-one, two hundred and 
forty-four. 

0). Five thousand, two hundred and forty, six hundred and five. 
(6). Seven hundred and fourteen, eighty-six, one hundred and one. 

(J) — Written, Write in figures the following numbers : — 

(1). Two hundred and thirteen ; seven hundred and six ; ninety-two. 

(2). One hundred and eighty; seven hundred and one; eleven 
hundred and nineteen. 

(3). Three thousand four hundred; nine hundred and six; five 
hundred and eight. 

(4). Seven thousand and fourteen ; nine hundred and ninety ; 
fifr^-eight hundreds. 

(5). Six thousand three hundred and seventy-four ; two thousand 
five hundred and eleven ; seventy-eight thousand three hundred and 
twenty-four. 

(6). Four millions seven hundred and eighty ; five millions and 
seven; six hundred and forty-four thousand three hundred and 
fiiftv-eight ; eighty millions and five. 

(7). Eighty-four thousand three hundred and one ; nine hundred 
and thirty-tluree thousand ; forty-seven millions six thousand tliree 
hundred. 

(8). Nine hundred and twenty millions six hundred and eight 
thousands ; four hundred and thirty-eight thousand three huncbed 
and fortv-five ; eleven thousand and eleven. 

(9). Twenty-four millions three hundred and fourteen ; seventy- 
nme thouBand two hundred and one ; sixty thousaxLd^ssAVssax- 

(10). Eighty-seven millions three tboxxavodi «a^\.'^««M \ ^««^^ 
four millions seven hundred and nme •, q\|^\:^ \\iG>aaKiA«tA.«a-» 
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ADDITION. 

18. JExAMPLM L^^There are nineteen sheep in one field, 
^if-HtD in another f and seventy-four in a third; how many 
are there in all three fields f 

Explanation. — Because we want to find how many sheep 
there are in all the fields, we must add together the three 
numbers, and see how much they amount to (8. of A., 18)* 

Now as the numbers are too large to be added together at 
anise, we must break up the sum into pieces, and work it out 
part by part* We set the figures down in columns, thud : — 



I. 


Tens. 


Units. 


II. 


Hund. Tens. 


Units. 




1 


9 




1 


9 




5 


6 




5 


6 




7 


4, 




7 


4 




13 


19 


1 4 


9 



14. The 4, 6, ftnd 9 are pkced in the same column, because 
they all mean imits, or single sheep. We add them together, 
and find they make 19. 

Next we add tojgether the 7, 5, and 1, because they mean 
tens of sheep. AIT together they make 13 tens. 

The whole answer, as in 1., therefore, is 13 tens of sheep, 
and 19 single sheep. 

But 19 units are made up of 1 ten and 9 units, so we place 
thd 9 only under the units column, and remove the 1 ten to 
the column for tens, as in II. 

15. This removal from one column to another is called 
CABBTiNG. The 1 ten thus carried from the units* place, and 
added to the thirteen tens, makes 14 tens ; but as 14 tens are 
made up of 1 hundred and 4 tens, we carfy the 1 hundred to 
its place in the next column to the left;. 

Tjie whole answer, in its proper form, is 1 4 9 sheep. 

16. This process is called Addition^ because by it numbers 
are added together. The answer is called the Sum. 

The sign of Addition is -\-, and is OBlledplue. 

Thus 4 -f 9 = 13, is read. Four plus nine equals thirteen. 

17. E/ULB. — Arrange the numbers in columns, keeping all 
the units together, aU the tens, all the hundreds, and so on. 
Begin On the right hand, add up the figures ; if the sum be 
more than nine, carry the ten or tens to the next column, and 
set down the remaining units. Next add up all the teiis, 
including the number carried* If there be more than 9 tens, 

^ »frr ^^^ hundreds to the third place. Add up eadi cohusm, 
oarrying the tezus in thd same mamieT. 



ADDITION. 9 

18. Example of Wobking.— A man owes five sums of moiuj ; 
the first is 2,378 pounds, the second 476 pounds, the third 9,918 
pounds, the fourth 1,671 pounds, and the fifth 835 pounds. How 
much does he owe altogether ? 

In the right-hand cohimn — 5 and 1 and 3 and 6 and 8 2378 

make 23 units. 476 

Set down 3 and carry 2 to the tens, i 9913 

Then 2 and 3 and 7 and 1 and 7 arid 7 make 27 tens. 1671 

Set down 7 and carry 2 to the hundreds. 835 

Then 2, 8, 6, 9, 4, and 3 make 32 hundreds. 

Set dovm 2 hundreds and carry 3 to the thousands, 15273 

Then 3 and 1 and 9 and 2 make 15 thousands. 

Set dovm 15 thousands. 

The sum, therefore, of all fiye dehts is fifteen thousand two 
hundred and seventy-three pounds, or in figures £15,273. 
Or, 2378 + 476 + 9913 + 1671 -f 835 = 15273. 

EXEBCISE III. 

(a) — Oral, (1). I have 5 marhles in one pocket and 16 in another ; 
how many have I ? There are 12 roses in 1 hed, 14 in another, and 
8 in a third ; how many are there in all ? 

(2). Add 5s., 88., and 149. ; £12, £9, and £7 ; £14, £15, and £16. 

(3). Add together 1, 2, 3, 4, 5, 6, 7, 8, 9 ; To 3 add 7 four times. 

?4). Put 6 to 8 and 8 and 8 and 8 ; Add 3 to 9 and 9 and 9. 

(5^: To 5 add 4 seven times ; To 3 add 8 six times ; ten times. 

(6). Add 14 to 15 and 16 ; Add together five thirteens. 

(7). What is the united length of five roads, which are 7, 11, 14, 
16, and 18 miles long respectively ? 

(8) . Add 25, 32, and 14 together ; Find the sum of 20, 30, 45, and 57. 

(9). 18 -f 9 4- 7; 16 -f 12 -f 3 ; 25 + 19 + 10. 

(10^. 21, 8, 3, 12 and 7 ; 14, 9, 6, 8 and 11 ; 29 and 35. 

(11). When Monday is the Ist of March, on what days will the 
Sundays occur ? 

{b) — Written, (1). Work the following sums : — 

(1) 15 (2) 167 (3) 47681 (4) 50981 (5) 52872 

694 5280 2098 6253 109863 

81 369 18 7109 729 

1054 1283 12367 21862 84179 

213 15392 6210 3971 6283 



(6). There are fifteen children in one class, eighteen in another, 
twenty-one in a third, and only six in the fourth ; how many are in 
the whole school ? 

(7). In a library there are eight compartments, containia^^tRss^sft.- 
tively the following numbers of books— 12.1 , ASSi.^^^^'V A'^^-^^SJfL, 
72, and 182 ; how many are there in a\\? 
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(8). John had thirty^two marUes, and won ninetoea mort; how 
mMiyhadheP 

(9). There are forty teuntiei in England, twelye in Wales, thirty^ 
three in Scotland, and thirty-two in Ireland ; how many oonntiM 
are there in the United Kingdom ? 

(10). If a tradesman has fiftj-six customers on Mondaj) twenty- 
nine on Tuesday, thirty-four on Wednesday, eighty on Thursday, 
ninety-four on Enday, and one hundred and fifty-six on Saturday, 
how many has he in the whole week P 
(11)20983 (12)41096 (13)217386 (14)39876 (15)61275 
1273 82304 47258 1428 8236 

607198 719 392164 39271 109 

29384 6285 82716 4185 7832 



(16) 73208 (17) 208654 (18) 329763 (19) 714638 (20) 314729 

625 39728 85421 169372 72638 

91718 176315 563092 54928 158472 

4632 29182 72816 763050 93728 

10729 736947 839628 159207 65417 






(21). 17 -f 12 + 30 -f 18 4- 301 + 19 -f 7. 

(22). 621 + 308 -I- 61 -f 9 + 871 -f 5346. 

(23). 4088 -f 2179 -f 61728 + 317296 -f 28. 

[24). 5087 + 2163 + 8 -f 19 -^ 374. 

25). 1072 + 39768 + 2047 -f 54321. 

[26). 7143 + 84 -f 290 + 503 -f 1306. 

(27). 2186 -f 8097 -|- 1200 -f 8007 -f 25. 

(28.) 1931 -f 6130 + 5070 -f 3158 + 2132. 

(29). 5041 + 6253 + 5836 + 2194 + 5271. 

(80). 21379 -f 8147 -f 6325 -f 4801 + 1963. 

(31). There are two numhers; the less is 514, and the otiier 
exceeds it hy 268 ; what is their sum ? 

(32). How many days are there in the three months of January, 
February, and March ? (See Tables, p. 72.) 

(88). What is the total nimiber of members of the House of 
Commons, 467 being returned for England, 53 for Scotland, 105 for 
Irelandj and 29 for Wales ? 

(84). A fruitseller has 215 oranges, another has 37 more than 
this number, while another has 21 more than the first and second put 
together ; how many have all three together ? 

(85). Find the sum of the following numbers: — twenty-seyen, 
throe hundred and fiyej four hundred and thirty-six, eighteen hun* 
dred and twenty-four, and forty-nine. 

(86). Add tof^ether, three thousand four hundred and one^ two 
thousand and nineteen, sixty-fiye millions two thousand and forty- 
ihne, and aij^hteen thousand three hundred and fifty. 
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(37). At an election there were two candidates, one had four 
hundred and seyenteen yotes, but was defeated by a migority of one 
hundred and twentj-four ; how many people YOted ? 

(38), State how many boys are in a large public school, in which 
there are fifty-six in the first class, sixty-four m the secono, thirty in 
the third, forty-nine in the fourth, seyenty-two in the fifth, and 
fifty-ibur in the sixth. 

(89). Find the sum of three numbers, the first of which is made 
up of 124) and 69 ; the second of which exceeds the fli'st by 35, and 
the third exceeds the sum of the other two by 00. 

(40). From April 23 to October 19 inclusiye, how many days P 

(41). Julius CaBsar inyaded Britain 55 B.O., how many years 
elapsed before the Norman Conquest in 1066 a.d. P 

(42). An army consists of 27,563 infantry and 9,462 cayalry, it is 
reinforced by 13,261 in^tntry, 7)283 cayalry, and 4,106 engineers ; 
what is the total number of men ? 

(43). What is that number from which, if I first take seyen 
hundred and eighty-three, and then three hundred and fifby-six, 
there will remain ninety-eight ? 

(44). A farmer has in his poultry-yard thirty -eight ducks, forty- 
fiye fowls, nineteen turkeys, and fifty-three geese j how many has he 
inaU? 

(45). If a person was bom in 1852, in what year will he be 
forty-nine years of age ? 

(46). In 1855, 27,883 emigrants sailed to the United States, 4,991 
to the North American colonies, 29,868 to Australia, and 214 to 
other places ; what was the total number P 

(47). In the summer quarter of 1855, 87,646 deaths were regis- 
tered in England, and in the same period of 1857 the number 
exceeded the former by 12,944 ; what was the number of deaths in 
thQ latter summer P 

(48). In 1852 we imported 5,327,096 cwt. of raw cotton from the 
United States, 172,670 cwt. from Brazil, 131,392 cwt from l^gypt, 
1,094,884 cwt. firom British India, and 36,278 cwt. fi*om other parts ] 
what was the entire weight imported ? 

(49). In six months 32,682,415 persons were conymd by railway 
in England and Wales, 3,905,724 in Scotland, and 2,661,466 in Ire- 
land ; find the entire number. 

(50). Make a complete table, showing the dates of the accession 
of the Norman and Flantagenet kings : William I. began to reign 
in 1066, and reigned 21 years, William II. 13, Henryl. 85, Stephen 
19, Henry II. 35, Bichard 1. 10, John 17, Henry III. 56, Edward 
I. 35, Edward II. 20, and Edward III. 50 years. 

(51). In England and Wales there were in 1851 three millions 
two hundred and eighty thousand nine hundred and sixty-one 
inhabited houses, one hundred and fifty -two thousand eight hundred 
and ninety-eight uninhabited, and twenty-six thousand four hundred 
tud tbhrfy-four building. What was the total nwa^M^^ 
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SUBTEACTION. 

19. Example L — A farmer had 489 sheep, he sold 235 ; 
hoic manj/ had he left f 

Explanation. — We cannot at once tell how many are 
left if 235 are taken away fi*om 489. 

But tiie greater number, 489, is made up of the parts 4 
hundreds, 8 tens, and 9. So, too, the smialler number is 
made up of 2 hundreds, 3 tens, and 5. 

^e smaller number can now be taken fi*om the larger in 
parts, thus : — 

5 sheep taken from 9 sheep leave 4 sheep. 

3 tens, or thirty sheep, from 8 tens, or eighty sheep, leave 
5 tens, or fifty. 

2 hundreds from 4 hundreds leave 2 hundreds. Or, 

From 4 hundreds 8 tens 9 sheep. 
Take 2 „ 3 „ 5 „ 

There remain 2 ,, 5 ,, 4 



J» ^ 9f ^^ if 



The number left is therefore 254 sheep (S, of A., 38). 

20. JEXAMPLE II, — A farmer has 459 sheep, he sells 186 ; 
how many has he left ? 

We can here again separate these numbers into the parts 
of which they are made up, and say : — 

From 4 hundreds 5 tens 9 sheep, 
Take 1 . » 8 „ 6 „ 
But we cannot, as in Example I., take all the parts of the 
smaller number from the parts of the greater number, 
because one part of the less number, 8 tens, is greater than 
5 tens, or fifty of the larger number. 

21. We therefore adopt the plan of adding the same 
number to both the greater and the less. This does not 
alter their difference ;* but it makes it easier to take one 
from the other. 

We can take 6 sheep from 9, and the 3 sheep remain. 

But we cannot take 8 tens from 5 tens, so we add ten tens 
to the 5, and also add ten tens, but in the form of 1 hundred, 
to the lower line. The new number will then be — 

From 4 hundreds *15 tens (i.e. 5 + 10) and 9 sheep 



Take 2 hundreds (1+1). 8 tens 



There remain 2 hundreds 1 7 tens 



and 6 



j» 



and 3 



it 



* We do not alter the difference between two unequal quantities if we add equal 
sums lo both (<9.q^X, Axiom YI.) Forexample: Ta]ceje2and£5,thebdifferettee 
is £8. Vow, add £7 to each, the £2 becomes £9, and the £b becomes £\t. The 
dUh»9ace between these sums, £9 and £13, is jC9,ttie same as between £2 and £5. 
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22. This process is called Subtraction, because by it one 
number is subtracted or taken from another. 

The character — is the sign of Subtraction, and is called 
mintis. 

Thus 469 — 186 = 273 is to be read, 

Four hundred and fifty-nine minus one hundred and 
eighty-six equals two hundred and seventy-three. 

23. EuLE. — Place the less number under the greater, units 
under units, tens \inder tens, &c. Be^ at the right, and 
take each number from the one above it, and set down the 
difference underneath. But when the lower number is 
greater than the upper, add ten to the upper, and in the 
next place on the left add 1 to the number m the lower line. 

24. Example of Wobxiko. — If I have £7,968 in the bank, and 
draw out £3,287, how much remains ? 

7963 1 7 thousand 9 hundred 16 tens 18 units. 

3287 J - 3 „ 3 „ 9 „ 7 „ 



4676 4 „ 6 „ 7 „ 6 



i» 



Seven from 3 cannot be taken ; so add 10* to the 3. 

Seven from 13, leave 6 units. Set down 6 units. 

Add 1 to the 8 tens.* 

Nine tens from six tens cannot be taken ; so add 10 to the 6. 

Nine tens firom sixteen tens leave seven. Set down 7 tens. 

Add 1 to the 2 hundreds. 

Three hundreds from nine leave six. Set down 6 hundreds. 

Three thousands from seyen leave four. Set down 4 thousands. 

The sum left in the bank, therefore, is 4,676 pounds. 

EXEBCISE IV. 

(a) — Oral. (1). Take seven oranges from fifteen oranges, how many 
remain ? Find the difference between sixteen and twenty-four. 
(2). Take twelve from forty-three ; eleven from twenty. 

Take four three times from twenty ; eisht twice from thirty. 
Take twenty-seven from forty ; fifteen m)m thirty-three. 
What number must be added to thirty-one to make fifty ? 
Take six and four and eleven from forty-eight. 
From eighty take six four times; from one hundred take 
nine five times. 

(8) . A boy who had a Imndred and twenty marbles lost sixty-three ; 
how many had he left ? 

^9). From the 7th of July to the 31st how many days P 
?10). Add together the differences between sixteen and thirty ; 
and between tw^ye and eighty. 

* The value is the same which has been added to both numbers^ th»«as^ ^Qba 
aidition has been made in parts of a diflRsrent nam«« K\«i«tm. tsmcj ^v^^ ^^'^ ^'^ 
ttrtiele worth £2, either 3 sovereigns or 40 shWUngis. 

C 
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(11). A is 26 Tean old, B is 84, and is 59 ; what is the dif 
lerenoe between A*s ige and B's, between A*8 and 0*b, and betwM 
B's and Cs P 

28-6; 40-16; 90-18. 
100 -51j 84-19; 23-17. 
(27 + 18) — 19 ; (18 + 16 + 10) — (7 + 3 4- 4). 
70-9-9-9; 100-6-6-6; 23 - (12 - 8) 
18-16; 29-18; 66-49; 21-19. 
(17). 96-76; 82-17; 66-28; 104-18. 

(h)'-^WritUn. (1). A train contains 241 passengers, of whom oni 
hundred and fifty are in the first and second classes ; how man] 
third class passengers are there ? 

(2). Of 288 trees in a park 94 were out down; how man] 
remained? 

(3). Find the difference between three thousand four hundred anc 
fifty-six, and two thousand seven hundred and ninety. 

(4). Take eleyen hundred and twenty-eight from four thousand 
and fiye hundred and seventy-two from two thousand six hundred. 

(5). What is the difference between thirty-seven thousand bu 
hundred and eleven, and one million ? 

(6) 283112 (7) 21686 (8) 170462 (9) 200000 (10) 5062< 
190476 9127 39287 78310 1397] 



(11) 21708 (12) 470126 (13) 667209 (14) 10271 (16) 2000( 
16928 189278 287360 6693 1796^ 



7288 - 1296 ; 802709 - 6682 ; 600-72. 
308700 - 64729 ; 826887 - 149618 ; 20000 - 18621 
3972418 - 1869871 ; 1000000 - 729836. 
(274 + 381) - (109 -f 62) ; 81 -f 39 -f 41 - 128. 
6968 - 2478 - 1068 - 36 ; 4078 - (692 -f 3257). 
(1408 + 6628 + 808) - (6792 - 6481 -f 409), 
In 1811, there were altogether 640,600 men in the army 
navy, and merchant service ; of these the two branches of the military 
force amounted to 601,488 ; how many were there in the merchant 
service? 

(28). If the expenses of a commercial house are £28,669, and th< 
receipts £37,867, what are the profits ? 

(24). What was the interval of time between the signing oj 
Maena Charta in 1216 and the Bevolution of 1688 P 

(26). The first Punic war commenced in 268 B.C., and the tbirc 
terminated 146 B.C. ; what was the length of the interval P 

(26). What number, subtracted from a million, would leave eevcE 
hundred and fifty^hree thousand six hundred and eighteen ? 

(27). The Duke of Wellington was bom in 1769, and died ia 
1862 ; how old was he ? 
M). In 1851 there were in Enjdand and Wales 8,762,588 males, 
^d 9,160,180 females i find the £ffereiioe. 



flITSTBAOTIOy. 15 

(29). The total population of Qnat Britain, in 1801, was 
10,267,898 ; in 1821, 15,180,851 ; and in 1851, 20,986,468 ; what 
was the di£RBrenoe between the increase in the fonner 20 yean and 
the latter 80 P 

(80). In 1852, the value of our exports to India was £7,882,907, 
and to Australia £4,222,205 ; what was the excess P 

(81). How much must be added to the sum of 8,268 and 4^059 to 
make the sum of 10,562 and 5,887 P 

(32). In the year 1855, 685,048 births and 425,708 deaths were 
reooraed ; what was the increase of population P 

(38). The distance of Merouir from the sun is 86,791,000 iniki, 
that of Yenus 68,748,000, and that of the Earth 95,044,000 miles ; 
find the distance from the orbit of Mercury to that of Ysiins, Kid 
from Yenus to that of the Earth. 

^34). Milton was bom in 1608, and died in 1674 } how long did 
he live P 

(35). At an election the successful candidate polled 5,884 votes, 
and his opponent 4,796 ; what was the majority P 

(36). At an election the whole number of votes was 7,936, of 
which the unsuccessful candidate received 8,428; what was the 
majority ? 

(87) . The Great Fire of London, in 1666, occurred fifty -three years 
after the accession of James I., and thirty-one years after that of 
Charles I. ; when did each of them begin to reign P 

(88). A town traveller collected £1,200 from four customers ; 
from the first £852, from the second £67 more, and from the third 
£94 less } how much did he receive from the fourth P 

(89). A tradesman has in his shop goods worth five hundred and 
sixty-four pounds, and twenty-five pounds in his oash-box : he owes 
three hundred and thirty-four pounds, and debts to the amount of 
four hundred and fifty-nine pounds are due to him ; what is he worth P 

^40). Find the sum and difierence of 788 and 297. 

(41). There are two numbers, of which the less is 682, and the 
%um is 1,500 ; what is their difference P 

(42). Charles I. was beheaded in 1649, and his son snccMed in 
1660 ; what was the length of the interregnum ? 

(48). The battle of Bannookbum was fought in 1814, ftnd that of 
Waterloo in 1815 ; how many years elapsed between them P 

(44). From the sum of 8,760,482,964 and 5,769,087,579 subtract 
their difference. 

(45). It is 18 miles from London to Watford, and Wolverton is 
84 miles beyond it ; how much further is Birmingham, which is 118 
miles from London ? 

(46). Chimborazo, the highest mountain in America, is 21,427 
feet highi and Mont Blanc, the highest in Europe, is 15,782 feet. 
liy how much does the height of the one exceed that of the 
other P 

(47). Take the sum of 12,986, I7,ftft2, «n6i t>^^lcomH5c>a ^^ssd. tS. 
20,968, 85,798, Sl,581, and 6,190. 

c 2 
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MULTIPLICATION. 

25. Example I, — In a kitchen garden there are five rows 
of cabbages , and in each row are 135 plants ; how many cab' 
hages does the garden contain ? 

. Explanation. — ^In each row there are 135 plants, and there 
are 5 rows. Therefore the whole number of plants is 5 times 
as many as there are in one row, or 5 times 135 plants. 

This nmnber might be found by adding togeuier 135 fire 
times, according to the Enle of Addition (17). 

Bnt a number five times as great as 135 may be found 
by a shorter way than that of addition. 

Since the number 135 is too large for us to increase it five 
times at once by the help of the tables, we take the number 
to pieces and make each separate part five times greater. 

I. Hondreds. Tens. Units. 

1 3 5 II. 13 6 

6 5 



15 25 67 6 



Here 5 times 5 units make 25 units, 5 times 3 tens make 
15 tens, and 5 times 1 hundred make 5 hundreds ; the whole 
number is therefore 5 hundreds, 15 tens, and 25 units, as in I. 

Bat by the method of transferring, or carrying (15), as the 
25 units are made up of 2 tens and 5 units, we set down the 5 
units and carry 2 to the tens. Then, as 2 and 15 tens make 
17 tens, or 1 hundred and 7 tens, we set down 7 under the 
tens, and carry 1 to the hundreds. This added to the 5 
makes 6 hundreds. See II. 

There are therefore six himdred and seventy-fiye cabbages 
in the garden. 

26. This process is called Multiplication, because the 
number 135 nas been multiplied or repeated five times. 

27. The character X is the sign of Multiplication. There- 
fore the answer might be thus expressed : — 

135 X 5 = 675 ; which is to be read, 
135 into 5 equals 675. 

The nimiber multiplied is called the multiplicand; the 
number by which it is multiplied is the multiplier^ and the 
answer, or result, is called the product {8. of A., 56). 

^ence Multiplicand X Multiplier = Product, 
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28. EuLB. — Set down the multiplier under the unit figure of 
the multiplicand. Multiply the unit by it, and if the answer 
be more than 9 Bet down the units and carry the tens ; then 
multiply the tens ; add the tens which were carried, and if 
they make more than 9 set down the tens and carry the him- 
dreds ; proceed in this way until the sum is worked. 

29. ExAMPiiB OP WoBKiNO. — ^There are 7 raiments of soldiers, 
and in each regiment 856 men ; how many are there in the whole P 

7 times 6 are 42. 

Set down 2 units and carry 4i tem. 
7 times 5 are 35, and 4 earned from the units make 89. 
Set down 9 tens and carry 8 hundreds. 
5992 7 times 8 are 56, and 3 carried from the tens are 59 

hundreds. 

Set down 9 hundreds and 5 thousands. 

The answer is, five thousand nine hundred and ninety-two sol- 
diers ; or, in figures, 5992 soldiers ; or, 

856 soldiers X 7 = 5992 soldiers. 

ExEBOiSE y. 

(a) — Oral, (1). How many pence are in six boxes, containing 18 
pence apiece ? Fifteen children sit on each form in a school, and 
there are eight forms ; how many children are there ? 

(2). When apples are four for a penny, how many can I buy for 
24 pence ? There are sixteen ounces in a pound, how many ounces 
in 9 pounds ? 

(8). Multiply 5 by 4 and by 8 ; multiply 6 by 8 and 5. 

(4). Seven times 18 ; 8 times 14; 9 times 17. 

(5). Three times four times six ; Twice eight times nine. 

(6). Multiply together 2, 3, 4, and 5 ; Also 4, 7, and 8. 

?7). 6 times 28. 4 times 43. 8 times 65. 

(8) . There are 5 drawers in a cabiuet of coins, each drawer con- 
tains 8 compartments, and each compartment 12 coins ; how many 
coins are there altogether ? 

(9). There are 12 houses in a row, and each house has 27 win- 
dows ; how many windows are there in all ? 

(10). In each window there are nine panes of glass ; how many 
panes in 824 windows ? 

(11). On eyerv page of a book there are 36 lines, there are 12 
pages in eyery sheet, and the book contains 9 sheets ; how many 
lines are there ? 

CL2\ Multiply 5 by 3 four times in succession ; 2 by 8 three times. 

(18). Multiply all the nine digits together. 

(14). If seven boys have 26 marbles each, how many have they 
all together ? 

(15). In a house of 4 stories, having 3 rooms on each story, each 
zoom contains 2 windows of 16 panes each ; how masvs ^^^s&ssik ^ 
glass are in the house ? 
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»X5i 17X0| 

(2 + 4) X (6 + 12)5 



29X6; 
35 X 12; 



123 Xd; 
41 X 7; 



21 X 11. 
(17 + 16) 
542 X 8. 
126 X 5. 



X 8. 



[20). 262x8; 154x9; 317x11. 

{^y-Written, (1). What is the total weight of fortj-tbree pttoeU 
w«u^iixig seyen pounds each, and eighty-seren weighing ten pounds 

(2). In a train consisting of fifteen third-class carriages, eadi in 
faux compartments, which hold six persons on each of the two seats, 
how many persons can trarel ? 

Work the following sums : — 

(3) 729846 (4) 5729608 (5) 1730298 (6) 397241 
3 4 5 6 



(7) 208465 
6 



(8) 320987 
7 



(9) 162146 (10) 2746209 
8 9 



(11) 50768 (12) 309628 (13) 723698 (14) 506832 
8 7 6 9 



I 



15). 23684 X 10. (16). 829708 X 12. (17). 82897 X 6. 

8). 4236 X 5 X 8. (19). 27868 X 5 X 3. (20). 274 X 10 X 9. 
21). 123 X 11 X 12. (22). 508 X 6 X 9. (23). 172 X 6 X 3. 
(24). (508 + 62) X 5 X 6. (25). (723 + 64) X 4 X 8. 
(26). (128 + 146) X 5 X 9. (274 - 38) X (82 - 76). 

(27). How manj shots will be fired in seyen rounds by three 
frigates of forfy-two guns each ? 

(28). How many words in 8 columns of a dictionary, containing 
fifU-tbr9e words each ? 

^29). Find the product of seyenty-six and eight. 

(30). Find the difierence between the sum and the product of 
nine ioA. fifty-six. 

(31). Suppose twelye trains of nine carriages each ran daily on a 
railway, and each carriage contains, on an ayerage, 47 people ; how 
many people are conyeyed in a week ? 

(32). How many pages in 7 half-yearly yolumes of a monthly 
publication, each numb^ of which contains 48 pages P 

(33). A wholesale dealer employs twelye clerks, three at talnrisi 
of £250, fiye at £160, and the rest at £90. He has also eight s«r- 
yants, fiye of whom receiye £21 per annum, and the rest £18. Tbs 
rmt and taxes of the premises amount to £1,250 ; the househcdd 
expenses to £2,855. His sales amounted in the year to £126,785, 
ana tba money he laid out to £111,297. What was his profit f 

(84). How many persons can be seated in a ohnroh in whidi thwe 
Mre 98 pews, 46 holmng fiye persons, and the rest six each ? 
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LONG MULTIPLICATION. 

30.. JSxAMPLS, — H^ere are 27 regiiMrUt qf soldiers in ^n 
army, and in each regiment 856 men ; how manj/ mmi wrs in ike 
whole army f 

Explanation. — As each regiment consists of 866 men, 
the whole army will contain 27 times as many. We must 
therefore mnltiply 856 by 27. 

But 27 is a larger multiplier than can be found in the 
tables, so we first multiply by 7, and then by 20. 

856 
27 



5992 = 856 X 7 
17120 = 856 X 20 

23112 = 856 X 27 

We first multiply by 7 ; and the product, according to 
Eule (28), is 5,992. But 7 times 856 is only part of the 
required answer ; and we have also to multiply by 20. Now 
20 is ten times two. If, therefore, we multiply 856 by 2, 
and place the unit figure of the answer in the tens' place, we 
shall be multiplying at one step by 20 (S. qf A-, 69). In 
this way we fiiia that 1,712 tens, or 17,120, equal twenty 
times 856. On adding the two partial answers together, we 
get the whole product. Hence 

856 X 27 = 23112 

There are therefore 23,112 soldiers in the army. 

31. Eule. — Place the multiplier under the multiplicand. 
Multiply first by the unit, and set down the answer as in the 
simple rule. Next multiply by the tens, and place the unit 
of this product under the tens of the former answer. Place 
in like manner the first figure of the hundreda' product 
under the hundreds, the first figure of the thousands imder 
thousands, and so on. Add all the answers together to fi^d 
the total product. 

32. WoBEEn ExAidTLE.— Multiply 5Q68 by 769* 

5063 X 768 
768 



405(H = 5063 X 8 

30979 ^ £063 X 60 

9N41 = 5063 X 70O 

8888384 = 5063 X 1«.% 
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EXEBCISE YI. 

(a) — Oral* (1). At thirteen for a sliilling, how many bunt can 
I bay for eleven ehillings P 

(2). There are twenty-four sheets in a quire ; how many are there 
in fourteen quires ? How many in eighteen quires ? 

(3). How many oranges in fifteen bags, containing 80 in each? 

S4). Thirteen times twenty-fiye ? Eighteen times fifty-six ? 
5). Three times fiye times seventeen ? Four times seven timea 
twenty-three ? 

(6). There are twenty quires in a ream. How many quires are 
there in forty-seven reams ? In sixty-one ? In eighty-nine P 

iTS. Thirty times twenty-eight P Forty times eighty-six? 
8). How many calendar months are there in forty-nine years ? 
(9). How many minutes are there in 150 hours ? 
(10). Five times five times seventy? Eight times three times 

(11). 3X2X5; 7X18X2; 14X12X4. 
(12). 17 X 16 X 3; 20 X 30 X 40; 15 X 9 X 6i 

(6) — Written, Work the following sums : — 

(1) 2963 (2) 50962 (3) 40786 (4) 219376 
18 27 58 347 



(5) 223954 (6) 70983 (7) 41832 (8) 693215 
137 216 307 1098 



(9) 141326 (10) 216831 (11) 150839 (12) 728603 
182 594 76 95 



(13). A town contains 4,253 houses, and, on an average, four 
grown persons and five children in each. What is the population 
of the town ? 

(14). Add seventeen dozen to eighteen score. 

(15). Multiply three thousand four hundred and seventy-six by 
two hundred and forty-five ; also by seven hundred and nine. 

(16). If I buy eighteen horses at twenty-five pounds each, and 
sell eleven of them at thirty-three pounds each and the rest at thirty- 
seven pounds, how much do I gain P 

(17). Multiply one himdred and seventeen by itself twice. 

(18). What is the value of a row of 27 houses, valued at seven 
hundred and sixty-five pounds each? 

(19). If I travel by railway 14 hours at thirty-four miles an hour, 
and next day walk seven hours at four miles an hour, how far do I 
travel? 

(20). In a Government department there are fifty-three clerks, 
whose incomes average one himdred and forty-three pounds a year ; 
what is the whole sum paid to them per annum ? 

* These may be worked mentally by the use of the extended table which is 
girea ia tiie Appendix, 
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(21). 28645 X 34. (22). 345068 X 135. (23). 406882 X 859. 

(24). 108692 X 812 X 6. (25). 14196 X 16 X 8. 

(26). 108 X 19 X 25. (27). 82850 X 46. (28). 5076 X 132. 

(29). 30172 X 164. (30). (5082 -f 176) X (32 + 51). 

(31). (1362-71) X (81-19). (32). 47268 X 3047. 

(33). 41960 X 3287. (34). 21968 X 5012. 

(35). Multiply the sum of 3005 and 1862 by their difference. 

(86). Find the product of 50832, 146, and 94. 

(37). Add the product of 197 and 506 to their difference. 

(38). What is the difference between sixty-fiye dozen and thirty- 
nine score ? 

(39). How many men are there in 16 regiments of soldiers, each 
containing 6 companies of 85 men each ? 

(40). If a railway company pays, on an average, fourteen hundred 
and twenty-fiye pounds per mile for the land, and sixteen hundred 
and twenty-eight pounds per mile as the expense of construction, what 
will be the total cost of one hundred and twenty-seyen miles of the 
road ? 

(41). In a spelling-book there are fifty-nine pages, containing lists 
of words ; these are arranged in triple columns, each column con- 
taining forty-eight words ; how many words are there ? 

(42). In a large pubUo room there are eighteen chandeliers, each 
of wMch has four branches, and each branch holds seyen candles ; 
how many candles are there ? 

(48). A grazier who owned fifteen hundred sheep lost, during the 
preyalence of an infection, at the rate of thirteen a day for three 
weeks ; how many had he left ? 

(44). In a book of 352 pages, each page contains twenty-four 
lines, and each line, on an average, eleven words ; how many words 
are in the book ? 

(45). If one mile of telegraph wire weighs 139 lbs., what is the 
total weight supported by the posts of a telegraph 17 nules long, and 
consisting of 16 wires ? 

(46). A man bought seventy-nine shares of the Ghreat Western 
Biulway when they were worth a hundred and fifty pounds each, and 
sold them when they wete at a hundred and sixteen ; how much did 
he lose? 

(47). Take the numbers 47 and 65 ; find the difference between 
their product and their sum. 

(48). What is the total weight of seventeen packages, containing 
thx^ hundred and seventy-five pounds each ? 

(49). If, in a certain district, thirty-eight persons die per day on 
an average, how many deaths take place in the year ? 

(50). Multiply the number five hundred and seventy-six by itself, 
and subtract the result from a million. 

(51). The equator is divided into 860 degrees, each of about 69 
miles ; what is the total circumference of the earth ? 

r52). Find the product of the sum wv^ dSS&pwsft Ql<e«^\sNSBa»»A. 
ana etghtyfour and seven houdxed aud ^&^*fAx» 

c ^ 
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DIVI8I0N. 
33. ExAMPL»,-^A father left^ the sum of £d,952 to he 
divided equally among hie eix children. What should he the 
share tf each f 

Explanation. — The whole sum has to be parted into six 
equal shares ; we have therefore to find a sixth part of it. 

JBut the sixth part of so large a sum as £2,359 caimot be 
found all at once, and must therefore be found in portions. 

Let U8 set down the whole sum, and place the six on the 
left side of it, thus : — 

Thousand. Hundred. Tens. Units- 
6 ) 2 3 6 2 

9 9 2 



The first part is 2 thousands, but we cannot find the sixth 
part of this m thousands, so we call it 20 hundreds, and join 
it to the 3 hundreds. 

. We next try to take the sixth part of 23 hundreds. But 
the nearest answer to this is 3 hundreds, which is the sixth 
part of 18 hundreds, so we set down the 3 hundreds, and 
carry on the 5 hundreds which have not been divided. 

These 5 hundreds added to the 5 tens make 65 tens. But 
the nearest sixth part of 55 tens mentioned in the tables is 
9 tensy which we therefore set down, carrying on the remain- 
ing 1 ten which is not yet divided. 

This 1 ten and the 2 units make 12 units or single pounds. 
But the sixth part of 12 units is 2 units, which we set down 
under the units. Thus ; — 

Because 3 hundred is the sixth part of 1800 

And 9 tens is the sixth part of 540 

And 2 units is the sixth part of 12 

Therefore 392 is the sixth part of 2352 

The answer therefore is, Three hundred and ninety-two 
pounds, which is the share of each {S,ofA,, 93). 

34 This process is called Division, because the number 
is DIVIDED, or separated into parts. The number so divide 
(2352) is called the Dividbi^d, the dividing number (Q) is 
called the Divisor, and the answer (392) is Qie Qvotisnt. 

The character -r is the sif^n of Division ; or sometimes the 
Dividend is put over the Divisor : thus— 

56 -7- 8 = 7 ; OP, y = 7, may be read, 

iE^ifty-six divided h^ eight equals seven ; or, fifty*six i<>p» 
^fgiit equals seven. 
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SB. HiruB.-v^Plaoa the divisor on the left of the diyidend, 
divide the first figure of the dividend, and plaoe the answer 
underneath. If anything remains, carry it to the neoEt 
figure, and divide the new number by the divisor. Set eaoh 
figure of the quotient beneath that of the same value in the 
dividend. 

36. ExiMFLE OP WoBJcaa.—If I have 43,268 apples, how mcmjf 
baskets can I fill, holding nine apiece ? 

Nine into four cannot be foun4« 
I. 9)43268 Carry 4. Nine into forty-three thou- 

sands gives 4 thousands and 7 over. 

4807f Set dovm 4 ikowcmds and carry 7. 

Nine into 72 hundreds gives 8 hun- 
II. dreds, 

9)43268 Set dovm 8 hundreds, 

Nine into 6 tens cannot be found. 

4000 = 36000 4- 9 Set down under tens and ca/rry 6. 
800 = 7200 -^ 9 Nine into 68 units gives 7 units and 
7 = 63 -f- 9 5 over. 

f = 6 -r- 9 Set down 7 units and carry 6. 

Nine into 5 cannot be found. 



4807f = 43268 -r- 9 Set down the ninth part of five as 

not found; |. 

The answer is 4807f ; or, 

43268 Four thousand eight hundred and seven and the ninth 

""5 part of five. 

ExBBOiSB Vn. 

(a) — Oral. (1). Thirty soldiers are ranged in rows of five each ; 
how many are there in each row ? 

(2). In twenty-four pages of this book how many l^ves are 
there? 

(8). How many piles of twelve pence each can be made firom 100 
penny pieces ? 

(4). Add the half of fourteen to the third of thirty. 

i5). Find the seventh of fifty-three and the twelfth of eightv. 
6). What is the difference between the seventh and the eighth of 
fiftv-six ? 

(7). What number multiplied by 14 wiU make 112 ? 

[8). Divide 120 by 6 ; bv B 5 by 4; and by 12. 

[9). How many threes, fives, and sevens are there in 105 ? 

[10). Add the tenth of 200 to the sixth of 24a 

(11). Find the half, the third, and the fourth of 162. 

,-oN 45 63 108 ^i^v 273 106 288 .,.x 412. 128. 175 

^^^'Y'l'W ^^^^•-aT'-F'ir- ^^''^•X'-Jw'-^ 

(16). 270•^9; 144^6; 200-7-8. (,\^V -V^a.^^-?*^^' 
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(b) — Written, (1). A thousand nuts have to be diTided among 7 
children ; how many will each haye ? 

(2). If a cow be worth as much as 5 sheep, and eight cows cost 
£120, what is the value of a sheep ? 
(3). 6)47928 (4), 7)32047 (5). 8)210869 (6). 9)20047 

(7). ??^ (8). ^ (9). ^^ (10). ^^l^ (11). ^i^ 
(^2). 2^98654 (13). 53325 ^ 9 (14). ^^^ (15). ^i^Sp 

(16). There are 144 children in a school; how many more rows 
do they form as they walk two and two than if they were to walk 
in threes ? 

(17). There are 21,392 persons in a town, and on an average 
seven live in each house ; how many houses are there in the town ? 

(18). I counted nine hundred and four windows in a street in 
which each house had eight windows ; how many houses were there ? 

(19). Divide the sum of three hundred and fifty-four and four 
hundred and eighty-six by five. 

(20). In a multiplication sum 11 is the multiplier and 34,848 is 
the product. What is the multiplicand P 

(21). What is that number which, multiplied by nine, will give 
two thousand nine hundred and forty-three ? 

(22). Divide the product of fifty-six and two hundred and eighty- 
six by seven. 

(23). The circumference of the earth is 24,900 miles ; how many 
hours would it take to go round it at the rate of nine miles an hour P 

(24). A gentleman left at his decease £4,800. From thb three 
legacies of £500 each had to be paid, one of £450, one of £528, and 
tl^ rest was to be divided equally among six persons. What did 
each of the six receive P 

(25). Find the difierence between the fifth of seven hundred and 
ninety-three and the twelfth of nine hundred and sixty-two. 

(26). Divide the sum of eighty-nine and ninety-seven by their 
difierence. 

(27). If I distribute five thousand eight hundred and eight pence 
amongst a number of children, giving to each boy 5d., to each girl 
3d., and to each an equal number, how many children receive the 

gift? 

(28). Divide the sum of five thousand and sixteen and three 
hundred and fifty-nine into twelve equal parts. 

(29). Add the sixth of 1,278 to the eighth of one thousand. 

(30). What is the ninth part of the difference between twelve 
times ninety-seven and eight times three hundred and six P 

(31). Find the difference between the seventh and the deventh of 
ten millions. 
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LONG DIVISION. 

37. Example, — ThirU/^Hx thousand seven hundred and 
eighty-four articles have to he made up into parcels qftvaenty* 
seven each ; how many parcels can he made 1 

Explanation. — The whole number has to be divided into 
parcels of twenty-seven; and the number twenty-seven is 
therefore the divisor. 

But since twenty-seven is a larfi;er number than any multi- 
plier in the tables, we cannot do tids sum by the short method 
of Division. 

27)36784(1000 = the twenty-seventh of 27000 
27000 300 = „ „ 8100 

60 = „ „ 1620 

9784 2 = „ „ 54 

8100 i^ = „ „ 10 

1684 1362^ = „ „ 36784 

1620 



64 
54 

10 Bemainder. 

We first inquire how many times 27 is contained in 36 
thousand. The answer is 1 tnousand times only, for 2 thou- 
sand would be too much. We therefore set aown 1 thou- 
sand as the first part of the answer, and subtract 1,000 times 
27 from the dividend. 

There now remain 9,784 to be divided by 27. 

We next try to find the twenty-seventh part of 97 hun- 
dreds, and the nearest answer in hundreds is 3 himdreds. 
We set down the 3 hundreds, multiply 27 by 3, and take 
8,100 from the undivided part. 

There now remain 1,684 not yet divided by 27. 

We take the 168 tens, and find how many times 27 is con- 
tained in this number. The nearest answer is 6 tens. We 
therefore set down 6 tens, and take 6 times 27 tens away 
from the former remainder. 64 now remain. 

But 64 divided by 27 gives 2 as the nearest quotient, 
and twice 27 makes 54. We therefore subtract 54 from 64, 
and leave 10 remaining undivided (8, of A,, 99). 

- The answer is therefore, One thou%«ii!^.\3to^^\sMa>^^^'«^ 
sixty-two parcelsi and 10 artlcleB xem»asa3i%^ ^t ^^K^^)N^ 
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38. EuLE FOB ItOHQ DiYisiov. — ^Write the diyisor to 
the left of the dividend, and separate them by a line. Take 
as msoij HguToa from the left of the dividend as there apt in 
the divisor, find how many times the divisor is contained in 
it, and set this number on the right as the first part of the 
quotient. Multiply the divisor by it, and subtract this pro- 
duct from the dividend, setting down the remainder. To 
this remainder brin^ down the next figure of the dividendi 
and try how many tmies the divisor is contained in it, and 
set down this number as the next part of the quotient. 
Multiply as before, and subtract each new product nrom the 
part of the dividend remaining, until the whole is divided. 

39. E3UMPLE OP WoEKiNO.— Divide 732,606 by 158. 

732 thousands divided by 153 give 4 thou- 
153)732506(4787 sands. 4 times 153 makes 612. Set down 4 
612 thousands. 

612 from 732 leaves 120 thousands. 

1205 Bring down 5 hundreds. 

1071 1205 hundreds divided by 153 gives 7 hun- 

dreds. 7 times 153 makes 1071. Set down 7 

1340 hundreds, 

1224 1071 from 1205 leaves 134 hundreds. 

Bring down 0. 

1166 1340 tens divided by 153 gives 8 tens. 

1071 8 times 153 makes 1224. Set doum 8 tens, 

1224 from 1340 leaves 116 tens. 

95 Bring down 6 units. 

1166 units divided by 153 gives 7 uxxita. 
7 times 153 makes 1071. Set down 7 umU, 
95 remain undivided. 
Answer. — Four thousand seven hundred and eighty-seven and the 
hundred and fifty-third part of ninety-five. 

EXBECISB VIII. 

{a)— 'Oral, (1). Find the eighteenth part of thirty-six. CRie 
twenty-fourth part of 144. 

(2). How many times is thirteen contained in fifty-two ? 

(3). Five himared marbles have to be divided among twenty 
boys. How many will each receive P 

(4). A hundred and fifty bushels of com were eaten by 25 horses. 
What was the share of each ? 

(5). Divide 240 by 16, by 20, by 16, and by 8, and add the quo- 
tients together. 

r6>. Add the twenty- third of nmety-two to th^ fourteenth of 112. 

(7). In a row of twenty-eight houses there are five hundred and 
sixty windows j how many are there in each house ? 

(8), What IB titB difference between tlw hundredth part of a mil' 
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(9)« Wh»l u the »y#rage pf 16, 16, 18, wid 19 F 

(10). Out of £250 how many persons c«n be paid £8 each ? 

,„x 280 720 ,.„v 1000 960 .^^x 1080 2480 

(11). ; , (12). 1 . (13}« i — : — • 

^ ' 14 18 ^ ^ 20 24 ^ ' 8 4 



g 



L4). (120 + 24) -T- (30 - 6). (15). 810 4- (7 + 2). 

(16). One man can do a certahi work in 72 days ; in how manj 
days would 8 men do it? In how many would 4P would 8? 
would 12? 

(17). What is the fifteenth part of three nuUions ? 

(h) — Written. (1). How many vessels capable of holding 780 men 
can transport an army of 80^000 ? 

(2). How many times oan three hundred and twenty-seven be 
subtracted from five thousand five hundred and seventeen ? 

(8). If in the year 1855, 635,043 children were bom in England, 
how many were bom, on an average, per day, and how many per 
week, throughout the year P 

(4). In a town, 9,886 deaths were registered in 74 days, how many 
is that per day P 

(6). In a coalpit where 519 miners are employed, the number of 
tons of coal produced ann\ially is 206,652 ; what, on an average, 
does each man obt^iin P 

(6). If 19,460 is the dividend, and 695 is the quotient, wh^t if 
the divisor P 

(7). Out of an estate of five thousand pounds an executor hat to 
pay one legacy of six hundred and fifty-two pounds, four others of 
five hundred and fifty pounds each, and to divide the. remainder 
equally among six persons. How much will each receive P 

(8). Divide the sum of 1,856 and 2,037 by their difference. 

(9). What number multiplied by 387 will give 48,762 P 

(10). 287632 -4- 19. (U). 5068415 -f- 23. 

(12). 9862013 -i- 41. (13). 5086291 -r- 53. 

(14). 217968 -7- 102 J 1086234 -t- 521 ; 4098763 -f- 143. 

,.,.v 32986 408629 ,,^v 7290831 1000000 

(15). — -. ; . (16). -< — ; . ■ . . 

^ ^ 27 503 ^ ^ 615 219 

.j,yv 5086762 7103826 ^gx 2050308 6219834 

^ ^' 315 ' 429 ' ^ ^' 732 ' 186 

(19) 323 4- 584 . 5086 + 519 ,^. lOOOQ-713 21788+6046 

^ ^' 56 ' 312-119 * ^ '* 94-71 ^ 27+18 

(21). A legacy of six thousand one hundred and forty-four pounds 
was left to the poor of a large town ; nine pounds were to be given 
to each man, and seven pounds to each of an equal number of 
women. How many persons received the benefit of the bequest P 

(22). The answer to a multiplication sum is 1,404,836, and the 
multiplicand is 5,163 ; what is the multiplier P 

(23). How many times can I subtract fifty-nine from lO^OQCk 

(24). If 19,113 U the dividend, 616 tJaa c^«;>\hsscisM, «eA. ^fii.'^Bft 
xfioMsdw of » I)liTiaioo jmrn^ w^^ ia ^^ ^^^^ 
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MULTIPLICATION, DIVISION, &c., COMBINED. 

40. Example L — There are Jive and a half yards in a 
pole ; how many yards in 8,692 poles ? 

Explanation. — ^We liave here to take five times 8,692, 
and also the half of 8,692. One part of the sum will, there- 
fore, be done b^ Multiplication, another by Division, and 
another by Addition, thus : — 

2)8692 
5 



43460 = five times 8692 
4346 = the half of 8692 



47806 = the number of yards in 8692 poles. 

41. Example IL—Findfour-seoenths of 2,112,. 

Explanation. — One-seventh of this number must be found 
by Division, and four times one-seventh must be found 
by Multiplication. We have therefore to divide by seven, 
and to multiply by four. But this may be done either by 
multiplying nrst and dividing afterwards, as in IL, or by 
dividing first and multiplying afterwards, as in I. 

L 7)2772 II. 2772 

396 = l-seventh of 2772 

4 * 7)11088 = 4 times 2772 

1584 = 4-sevenths of 2772 1584 = the 7th of 4 times 2772 

EXEBCISE IX. 

{a\ — Oral. (1). Find half as much again as 18. 
(2). Twice the third of nine ; Three-sevenths of seven. 
(3). Multiply 12 by It, by 2^, and by 3^. 
(4). One boy has 30 marbles, another has half as many again, 
another has a third as many, another a fifth as many, and another 
a sixth as many. How many has each ? 
[5). Multiply 10 by 2i, by 4i, by 7^. 

Find three-fifths of twen^ ; five-ninths of Bixty-three. 
Four-sevenths of twenty-one ; six-ninths of eiehty-one. 
Four-elevenths of ninety-nine ; three-fifths of forfy-five. 
What is the difference between three-fourths of twenty-four 
and six-sevenths of fourteen ? 

(10). What number is a sixth as much again as twenty-four? an 
eighth as much again as thirty-two ? 

— Written. (1). What is the eleventh part of six score ? 
. 419B X Hi 2047 X 104. (3). 4082 X 1\\ 2198 X Vd\' 
1068 X IZ^i 219 X 5|. (5). 7281^ X IH •, 32789 X U^. 
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(6). Three-eigUths of two hundred and serenf^-two ; fire-ninthi 
of tea thousand and eight; seren-nrnths of a million and le^enteen P 

(7). A mile, or 1760 yards, of road, had to he mended hy three 
labourers ; of whom the first could do twenty yards a day, the second 
half as many again, and the third a fifth as many again as the other 
two together. Wlien they liad been at work two weeks of six days 
each, how much remained to be done ? 

(8). In a glasshouse 30 men are employed making bottles ; what 
will be the total number made per week, if 3 men can make 500 in a 
day? 

(9) . A brickmaker can make 2,000 bricks in a day ; how long will 
it take four men to make 120,000 ? 

(10). (196347 -H 2036914) X (918635-817209). 

(11). (235 4- 627) -r- (4172 - 4096). 

(12) 796J-487-98. 406 X (382 - 19 4) 
" 523 - 397 ' (26 + 18) X 7" ' 

(13) (2067 + 818 + 519) X (327 4-41-68) 
^ ^* 4114-71 + 56-108 

(14). In a school there are 108 boys aged twelre years ; 46 
aged eleven ; 29, ten ; 56, eight ; 23, seren ; 14, six ; and 10, five. 
How many boys are in the school, and what is their average age ? 

(15). By the Great Northern Bailway it is 32 miles from London 
to Hitchin, 44 from Hitchin to Peterborough, 44 from Peterborough 
to Newark, 36 from Newark to Doncaster, and 35 from Doncaster 
to York. How far is it from London to Newark, and from London 
to Tork ; and what is the average distance between the stations ? 

(16). From London to Exeter is 193 miles ; how long would a 
man be walking the distance, if he walked 4 miles an hour for 8 
hours per day ? 

(17). Divide £1,000 between A, B, and C, giving A £160 more 
than C, and C £105 more than B. 

(18). How many pence will be taken in a day by an omnibu/i 
conductor who has 73 passengers paying threepence each, forty-nine 
paying fourpence each, and fifky-eight paying sixpence each ? 

(19). Four hundred and eighty marbles are divided among three 
boys according to their ages. The first, who is twelve years old, 
takes twelve parts ; the second takes seven ; and the third, Sre 
parts. How many does each receive ? 

(20). How many times greater is the population of Lancashire, 
which was 2,063,913 in 1851, than that of Euttand, which was 24,272? 

(21). In Middlesex, Kent, Surrey, and Stafford, the populations 
were at the last census, 1,895,710; 619,225; 684,805; and 630,506 
respectively ; what was the average for each county ? 

(22). What is that number whose fifteenth part is made up of 
two gross, nine score, and eight dozen ? 

(23). In how many days will a traveller, who drives at the rate of 
seven miles an hour for eight hours a day, accomplish & i^-s^rcw^ 
of five hundred miles ? 
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EEDUOTION BY MULTIPLICATION. 
42. HxAMPLF.^How maiMf mches are there in ^yardsl 

SxPLAiTATioK.-— If we know how many inchei there lure 
in one yard, we can find the answer at once by mnltiplying 
that number by 30. 

Bnt it is more usnal to work the answer, step by step, in 
this way :— 

30 yards 

90 feet in 30 yards, because 3 feet make 1 yard 
12 



1080 inches in 90 feet, because 12 inches make 1 foot. 
There are therefore 1,080 inches in 30 yards. 

43. This is called Descbitdino Eeduction, because by 
it we reduce any quantity from a higher to a lower name. 

All Descendmg Iteduction is worked by multiplication, 
and the multipliers are always those given m the tables. 

44. Bulb.— Beffin with the number of the highest name, 
and multiply by tne number which will reduce it to the next 
lower name. Add in the figures of the lower quantity from 
the top line. Multiply the result by as many of the next 
lower name as make one of the greater. Add in as before, 
and continue this process until tne required denomination is 
reached. (See Taoles, p. 69.) 

45. Ezakplb OB WoBKiKe. — Reduce £4 I7s. 9f d. tofarthinge, 
£ 8. d. 

4 17 9i Twenty times four ara 80. Add 

20 17 shillings. Setdownff! ehiUituft. 

97 shillings in £4 178. Twelve times 97 are 1164, and 9 

12 pence are 1173. Set down 1178 

1178 pence in £4 17s. 9d. ^;^ ^.^^ ^^^3 ^^ ^^^^ ^^^ 

Z 3 are 4695. Set down 4695. 

4695 &rthmgs in £4 17s. 9|d. 

46. If our Money were Decimal, so that Ten MOs made One 
Cent, Ten Cents One Florin, and Ten Florins One Pound, Beduo- 
tion would be worked without trouble, and without the use of mul- 
tmhers, because we can multiplv by ten at sight {8. o^^., 296). 
Thus the same sum of £4 l7s. 9ia. would be equal to £4 8 fl. 9 Q. 1 m. 

Now Beduce £4 8 florins 9 cents 1 mil to mils : — 

£ fl. c. m. 

4 8 9 1 =: 48 florins 9 cents 1 mil, because 10 florins are £1. 

= 489 cents 1 mil, because 10 cents are 1 florin. 

= 4891 mils, because 10 mils are 1 cent. 
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EZBBQISl $. 

aj-^Oral. (1). Howmanj &rthiiigt in 4fd. ; in ^d. i in lOid.? 
\2), Bedao9 to pence Is. 9d. ; 4b. 3d.; 6s. 8d.; 12s. 4d. ; 7s. 6d. 
f3i. To how mtuiy prsons can I gi^e two^oe out of 6s. 8d. ? 
[4). How many incnes are there in 3 ft. 8 in. ; in 4 ft. 9 in. P 
[7). How many sixpences are there in £1 ; in 18s. ; hi £2 58, ? 
^8). Beduce to pence three half-crowns ; twelve shillings. 
(9). How many times does the clock tick in 3 hours ? In 1^ hoar ? 
(10). Beduce £1 to fcurthings ; to halfpence ; to threepenny 
pieces ; to fourpenny picees. 



(11 V How many sixpences may I obtain in change for a £5 note ? 

?12). Beduce to fsurthings. 2id. ; Is. 8}d. ; 28. 6d. 

(18). To halQience. 5s. 7\d. ) lOs. 6d. ; Ss. 4|d. ; 12b. lOd. 



14). To pence. ISs. 8d. ; 5b. 6d. ; 14b. 9d. i 17b. 2d. 
15). To shillings. £6 lOs ; £8 Ids. s £1 17b. ; £7 11b. 
ri6). To half-pints. 3 qts. 1 pint ; 2 gaL 8 qts. i 5 gpJ. 2 qts. 
ri7;. To ounces. 1^ lb. ; 3 lbs. 4 oz. i 12 lbs. ; 4 lbs. 6 os. 
[18). To minutes. 2 hours ; 5i hours ; 1 day ; 15 hours 47 min. 

(h) — Written, (1). Beduce the following sums to farthings : — 
£17 8b. 9id. ; £45 6s. Sid. ; £29 133. 7id. ; £106 14b. 7d. 
(2). How many halfpence in £25; in £16 13s.4d.i in£59 8s. 8d.? 
(3). Beduce to pence £29 17s. ; £213 12s. 8d. ; £49 5s. 6d. 
In £56 how n^any shillings ; fourpenny pieces ; and pence? 
Beduce £58 to pence; 872 shillbigs to halfpence. 
How many sixpences in dS84 15s. P Farthings in 27 crowns ? 
In £18 lOs. how many half-farthings P In 125 florins how 
many pence ? In 19 half-crowns how many farthings P 

(8). Bring £16 15b. 4id. to hal^ence ; £294 6s. 2d. to pence. 

(9). How many inches in 17 m. 3 fur. 18 p. ? In 19 yds. 2 ft. ? 

(10). Beduce 38 miles to feet ; 1 league 1 m. 1 fur. to yards. 

(11). 2 m. 6 fur. 3 p. to yds. ; 176 yds. to in. ; 8 m. 3 fur. to feet. 

(12). 5 tons to pounds ; 9 cwt. 3 qrs. to ounces ; 15 cwt. 18 lbs. 
to pounds. 

(18). To ounces, 72 cwt. ; 13 st. 12 lbs. 5 oz. ; 3 tons 2 qrs. 

(14). To grains, 19 lbs. troy ; 5 oz. 8 dwts. ; 17 oz. 5 dwts. 6 grs. 

(15). 8 lbs. 7 oz. 2 dwts. to dwts. ; 27 oz. to grains ; 5 lbs. 7 oz. 
3 dwts. 9 gTB. to grains. 

(16). 17 ells 4 or. 2 nl. 1 in. to half inches. 

(17). 5 a. 2 r. 16 p. to sqare yards ; 3 a. 1 r. 9 p. to perches. 

(18) • 17 sq. yds. 8 sq. ft. 71 sq. in. to square inches. 

(19). 25 acres to poles ; 13]^ a. to square yards ; 5 a. 2 r. to roods. 

(20). 28 gals, to pints ; 17 bush, to quarts ; 35 gals, to half-pints. 

(21 J. 17 pks. 3 qr. 1 pt. to pints ; 5 qr. 2 c. 2 bush. 1 pk. to quarts. 

(22). 17 wks. 1 d. to hours; 15 yrs. to days; 19 hrs. 3 m. to seconds. 

(23). 21 wks. 5 days to hours ; 3 yrs* 17 wks. 5 days to days. 

* The pupil is recommended to pus over the lums beneath this line for the 
present, and to retom to tiiem as soon as he shall have worked all tSa^ ^xjssaVc^ 
addition, sabtraetion, multiplicatioD, and diviaiou ot TnoxAi . 
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EEDUCTION BY DIVISION. 

47. Example. — In 3,2S6 farthings how many pound* f 

Explanation. — ^If we knew how many fartliings are in 
one pound, we might obtain the answer at once by dividing 
3,286 by that number ; but it is more usual to diyide step 
by step in such cases ; thus :— 

4) 3286 fiwrthings. 

12 )821-2 pence and fiirthings 

20) 68-5 shillings and pence 

£3 88. 5id. pounds, shillings, pence, and f&rthings. 

Because there are four farthings in one penny, we may 
find how many ^ence are in 3,286 farthings by diyiding by 4. 

In 3,286 farthmes, therefore, there are 821 pence and 2 far- 
things. But as there are 12 pence in a sniUing, we find 
how many shillings are in 821 pence by dividing by 12. 

In 821 pence, therefore, there are 68 shillings and 5 pence. 
And because there are 20 shillings in one pound, we may 
find how many pounds are in 68 shillings, by dividing by 20. 

In 68 shillings there are £3 8s. 

There are therefore £3 8s. S^d. in 3,286 farthings. 

48. This process is called Ascending Eeduction, because 
by it we reduce any (j[uantity from a lower to a higher name. 
All ascending reduction is worked by division, and the series 
of divisors is always that given in the tables (8, of A,, 116). 

49. On a Decimal method, instead of 960 farthings, 1,000 
mils would make a pound, and the reduction woula then be 
worked at sight ; for, — 

3,286 mils = 328 c. 6 m., or 32 fl. 8 c. 6 m., or £3 2 fl. 
8. c. 6 m. 

50. EuLE. — ^Divide the number by as many of the less as 
make one of the ^eater ; leave the remainder, and divide 
the first quotient by as many of that name as make one of 
the next higher. Continue to divide by the numbers eiven 
in the tables until the required denomination is reached. 

51. Example op Wobkino. — Reduce 10,007 ounces avoirdupois 
to hundredweights, 

16)10007 By Long Division the sixteenth of 10,007 is 

625, and 7 over. 

28)625-7 Set down 62S pounds, and a remainder^ 7 ounces. 

The twenty-eighth part of 625 is 22 and 9 over. 

4)22-9 Set down 22 quarters, and a remainder, 9 lbs, 

The fourth part of 22 is 5 and 2 over. 

5-2 Set down 5 cwt. and 2 qrs. 

Answer — 10,007 ounces a/re 5 cwt, 2 qrs. 9 Vbs, 7 o%. 
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EXEBOISE XI. 

(a) — Oral, (1). — What are nine farthings worth? thirteen fjEU> 
thuigs ? twenty-two farthings ? 

(^. Twentj-seren farthings ? thirty-five ? sixty-three fiurthings ? 

(3). Add seven farthings to twelve ; nine fiftrtmngs to eighteen. 

(4). Seven articles at nine fiirthings each ? eight at eleren far- 
things ? thirty at forty farthings. 

i5). Forty pence? fifty -three pence? seventy-sixpence? 
6). Add fifteen pence to eleven pence; twenty-two to eighteen 
pence ; ninety-four pence ? 

(7). Three articles at seventeen penod each ? five at nine pence ? 

(8). Thirty-nine shillings? fifty-eight shillings? 209 shilhngs? 

(9). Add seventeen, eighteen, and nineteen shillings together. 

(10). Four articles at sixteen shillings? eight at twenty-one 
shillings ? nine at eighteen shillings ? 

(11). What sum could be changed into 230 halfpence? into 117 
farthings? 28 half-crowns ? 

il2\ Find the worth of 17 fourpenny pieces ; 35 sixpences. 
13). In 100 threepenny pieces, how many shillings? In 09 
half-crowns how many pounds ? 

(14). Change the form of the expressions, 100 oz. ; 132 lbs. 
(15). 125 minutes; 23 days; 53 hours; 47 months. 
(16). 39 inches; 84 feet ; 17 furlongs; 40 inches; 29 feet. 

(h) — Written. (1). Eeduce to pounds 1,176 shillings ; 20,978 pence. 
(2). 500 farthings ; 3248 pence; 107,962 fitrthings. 
(3). 186,234 pence ; 5,096 shillings ; 82,634 farthings. 
(4). 72,108 halfpence ; 6,096 fiirthings ; 819,436 hi&farthings. 
?5). 21,679 pence; 8,274 shillings ; 10,832 crowns. 
(6). 72,436 fourpenny pieces; 82,456 threepenny pieces. 
(7). 1,200 halfpence; 75,000 farthings ; 62,189 pence. 
(8). How many £5 notes are there in 7,286 pence? in 31,965 
pence ? in 20,836 farthings ? 

S9). Beduce to pounds 187,563 mils ; 12,796 cents ; 175 florins. 
10). How many florins in 7,286 mils ? In 2,178 cents ? 









LI). Beduce to miles 96,834 ft. ; 17,200,786 inches. 

(12). To furlongs 1,760 poles ; 23,478 yards ; 185,634 feet. 

[13). To acres 125,000 poles ; 72,984 roods ; 326,584 sq. yds. 

(14). To roods 2,500,000 sq. inches ; 185,634 sq. ft. 

(15). Beduce to cwts. 1,000,000 oz. ; 3,972 lbs. ; 200,000 drs. 

(16). To tons 18,563,947 oz. ; 21,847 lbs. ; 500,000 qrs. 

fl7). Beduce to stones 276 lbs. ; 319,768 oz. ; 25,068 lbs. 

ri8). Beduce to troy pounds 11,263 gr. ; 518 dwts. ; 207 oz. 

ri9). Beduce 2,967 cub. ft. tocub.ycG.; 72,863 cub. in. to cub. ft. 

[20). How many weeks are there in 1,000,000 minutes ? How 
many days in 314,728 hours ? 

(21). The <' Times " of June 10th, 1858, bore the numbot <2&^kSJ^., 
on what day did it first appear? 
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COMPOUND ADDITION. 

62. JSxAMPUS, — A gentleman ptms the foUowing 9umi to 
tradesmen, — to the butcher, £9 on, 6\a, ; to the baMttt 
£l 17i< dd. ; to the groeer, £12 IBs. 4}d. ; and to the ^holsMw, 
£89 16l. J how much does hepatf in all t 

ExtLAKATioir. — ^As these sums of money have to bd added 
together, they should be arranged in commns, 80 Uutt only 
those nnmbers stand together 'vniich have the same meaning. 

£ 8. d. 

9 3 . 6i Batcher's bill. 
1 17 6 Baker*8 
12 18 4i Grocer^s „ 

39 16 Upbolsterer's „ 

£63 14 6i Total. 

We first add the farthinfjfs together, and find that there 
are five in all ; bnt because tour larthings make a penny, we 
set down 1 farthing in the form ^, and carry the 1 penny to 
the column of pence. 

Then 1 penny and 4 and 6 and 6 make 17 pence ; but be- 
cause 12 pence make 1 shilling, 17 pence miJce 1 shilling and 
6 pence ; We therefore set down 6 under the pence and carry 
1 to the column of shillings. 

We next add 1, 16, 18, 17, and 3 together, because they aU 
mean shillings ; tiiese we find to make 64 shillings : but be- 
cause 20 shiULogs make 1 ponnd, 64 shillings are eqnal to 2 
pounds and 14 shillings; we therefore put tbd 14 down 
under the shillings, and carry 2 to the pounds. 

On adding the 2 to the otner pounds, we find that they 
amount to 63. 

The whole sum paid to all the tradesmen is £63 146. 5j^d. 

63. This is called Compound Addition, because th6 qpaii- 
tities are of different kinds — pounds, shillings ; yards, Teet ; 
tons, cwts., &c., and are related to each other according to 
the special rules given in the tables. 

64. If our money were decimal, the ctarpng from ^ch 
column would be the same as in Simple Addition. 

The same amounts would be then thus expressed :-* 

£ fl. 0* m. 

9 17 7 Butcher's bill. 

18 7 5 Bakep'g „ 

12 9 1 9 Grocer's „ 

39 7 6 Upholsterer's „ 

The total would be £68 7 2 1 and this is the same amotUkt as 
tbe former (£63 14b. 6id.), only dedmsDy et^WMb^, 
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65. EtJLE.-^Place the nnmben which refer to the same 
nuantities in separate colonms, according to the tables. Add 
tne numben in each column by themsdyes, beginninff with 
those of the lowest T&lne ; carry to the column on the Teffc as 
many of the less as make one or more of the peater, plaoinff 
the remainder only under the column on the right. Arooeea 
in this way until all are added. 

S6. ExAKPXit o» WoBKnra. — JVo0 patctm of goodt weighed 
rHp€ctU>eUf 8 qrt, 18 lbs, 5 oz. ; 1 ctot. 1 gr. 7 lh$, ; 2 qfi, 11 Ibe, 
12 6s, 8 drs.; 27 lbs. 6 o$. 11 drs, ; and 2 owt, 1 qr. 17 Ihi, 8 oz,; 
what W€U their entire weight ? 

11 and 8 make 19 drama. Bnt 19 drama 
are 1 oz. 3 drs. 
Set down 3 drs, and carry 1. 

1 and 8 and 6 and 12 and 5 are 32 oz. 
But 32 oz. are 2 lbs. 

Set down oz, and oarry 2. 

2 and 17 and 27 ana 11 and 7 and 18 make 
82 lbs. But 82 lbs. make 2 qrs. 26 lbs. 

Set down 26 lbs. and carry 2. 

2 and 1 and 2 and 1 and 3 make 9 qrs. 
But 9 qrs. make 2 owt. 1 qr. 
Set down 1 qr, and oarry 2. 

2 and 2 and 1 make 5 owt. 
Set down 5 cwt, 

ExBBOiSB Xn. 

(a) — Or<U. (1). I bought three articles, costing 7id., 4fd., and 
Is. M. ; what did I spend altogether? 

(2). A man earns lis. a week, his wife 3s., and his son 28. 9d. ; 
what are their total earnings P 

(8). I have a half crown, a florin, a shilling, and two penny pieces 
in my pocket ; how much is there altogether ? 

(4). How many weeks and days are there from the first of August 
to the end of October ? 

^5^. Add Is. 7d. to 5s. 3d. Fmd the sum of S^d., 7id., and 6id. 

(6). Two forms are pkoed together, measuring 6 ft. 8 in. and 
4 ft. 9 in. ; express the whole length in yards. 

(7). Add 3 sixpences, four fourpennj pieces, 7 pence, and 5 half- 
pence together. * 

(8). I bought a hat for thirteen and sixpence, an umbrella for 
serenteen andninepenoe, and a pair of glores for three shillings and 
sixpence ; how much did I spend ? 

{^), Three books cost 9d., Is. 4d., 4s. 6d. ; what is the total cost ? 

(10). 31d. + 4id. 4- 74d. ; lOs. 6d. + 4s. 8d. + 3s. 9d. 

(11). £1 lOs. + 15s. 6d. -f 4id. ; did. 4. 41d. -f Is. 9id. ; 
Us. 2d. + 7id. 4- 8s. 

(12). £8 2s. 8d. -f £1 2s. 6d. + 16s. i £2 Q«.%i:^^SS2\ ^.% 
£8 19b. 6d. + Us. 3d. 
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{b) — Written^ (1). Whatsumwillpajfour bills, of which the first 
amounts to four pounds seven shillings and sixpence halft)enny, the 
second to eight pounds thirteen and fourpence, the third to seven- 
teen shillings ana ninepence three farthings, and the last to twenty- 
three pounds fifteen shillings ? 

(2). Add together £4 38. 7id., £17 8s. 9d., £29 lis. G^d., and 
£124 13s. 6id. 



£ 8. d. £ s. d. £ 8. d. 


£ 8. 
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(11). £2 8s. 3d. + 58. 6|d. + 14s. 3fd. + £5 2s. a|d. 

(12). £17 2s. 6d. + £1 10s. + 38. 7^. + £14 + £53 5s. 7id. 

(13). £21 9s. 8d. 4- £7 28. Sfd. + £52 14s. S\d. + £103 2s.8Jd. 

(14). £2,168 138. 2df +£407 3s. 6d. + £812 10s. ^d. -f £410 18s. 

(15). £728 Is. 2d. -f £619 3s. 4d. + £5 128. 6d. + 
£10 lOs. lOd. 4- £7 9s. 

(16). £13 28. 6d. -h £40 13s. ajd. + £1 9s. 7id. + 169. 2id. + 
Is. 7fd. + £100. 

(17). £81 38. 6id. 4- £7 128. 6id. -f £3 128. 4id. + £76 68. 8d. 

(18). £3,047 18s. 6d. -|- £2,098 178. 4d. -f £312 69. 8d. -f 
£4,127 13s. 8d. 

fl9). Add £10 2 11. 8 c. to £6 2 fl. 5 m., and to £3 2 fl. 6 c. 8 m. 

[20). £27 5 fl. 6 c. 3 m. -f £7 2 fl. 1 c. 8 m. -f 17 fl. 2 m. + 
635 mils. 

(21). Add together 47 fl. 85 c. and 153 m., 29 c, 16 fl. 48 m. 

(22). Add£63fl.5c.4m.to£13fl.7c.2m.andto£128fl.9c.6m. 

(23). £54fl. 8m. 4- 6fl. 7 c. 4m. + 1 fl. 9m. -f 12 fl. 6 c. 4- £98c. 

(24). A taxgatherer collected five pounds four shillings and six- 
pence halfpenny from one house, three pounds fifteen shillings from 
the next, eight pounds and ninepence three farthings from another, 
and twelve pounds five shillings and ninepence from another ; how 
much had he altogether ? 

(25) 3 tons 19 cwt. 2 qrs. 4- 5 tons 17 cwt. 1 qr. 4- 16 cwt. 5 qrs. 
27 lbs. 4- 2 qrs. 21 lbs. 

(26). 4 tons 7 cwt. 3 qrs. 19 lbs. + 1 ton 5 cwt. 16 lbs. 8 oz. 4- 
i cwt. 21 Jbs. 9 oz. 4- 3 lbs. 7 oz. 
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(27). 6 c^t. 8 qrs. 17 lbs. 4 02. + 2 cwt. 1 qr. 18 lbs. + 2 qn. 
19 lbs. 7 oz. + 21 lbs. 14 oz. 

(28). 3 oz. 4 dwts. 19 grs. + 2 lbs. 8 oz. 18 dwta. 9 gn. + 4- oz. 
17 dwts. 9 gr. -f 8 dwts. 17 grs. 

(29). 2 oz. 13 dwts. 17 grs. + 1 oz. 9 dwts. 16 grs. + 6 oz. 17 dwts. 
23 grs. 4- 5 oz. 17 dwts. 17 grs. 

(30). 5 miles 2 fur. 13 p. + 3 m. 1 fur. 17 p. -f 7 fur. 18 yds. -f 
19 p. 3 yds. 2 ft. 

(31). 7 leagues 4 m. 2 fur. -f 17 maes 3 fur. 7 p. + 2 xn. 6 fiir. 
27 p. -f 185 yards. 

(32). 73 yds. 2 ft. 7 in. -f 16 yds. 1 ft. 11 in. -f 6 ft. 10 in. + 
7 ft. 4 in. 2 bo. 

(33). 19 a. 2 r. 4 p. + 3 a. 1 r. 16 p. + 4 r. 21 p. -f 11 a. 8 r. 18 p. 

(34). 22 a. 1 r. 19 p. + 17 a. 4 r. 17 p. + 3 a. 3 r. 33 p. + 
2 a. 1 r. 15 p. 

(35). What is the cost of flooring two surfaces, one the size of 
196 sq. yds., and the other 120 sq. yds. 8 sq. ft., at 7d. per sq. ft. 

(36). There are six flagstaffs arranged along a road at the foUowine 
distances, 28 yds. 2 ft., 80 yds. 1 ft., 56 yds. 2 ft. 8 in., 19| yds., and 
2&}- yds. ; how far were the first and sixth apart ? 

(37). If a man works 5 days 8 hrs. one week, 4 days 8 hrs. the 
next, 3 days 9 hrs. the next, and 5 days 2 hrs. the next, what will be 
his wases for the month, if 10 hours is considered a working day, 
and if he is paid at the rate of 5d. per hour? 

(38). Three oxen, weighing 54 st., 61 st. 5 lb., and 58 st. 7 lbs. 
respectively, were sold together at the rate of 8^d. per lb. ; what was 
paid for them ? 

(39). The floor of a room contains 17 sq. yds., 3 sq. ft. 18 sq. in., 
of another 21 sq. yds. 1 sq. ft. 126 sq. in., of a third 32 sq. yds. 

2 sq. ft., and a fourth is haLf as large again as the sum of the other 
three ; what is their united area ? 

(40). If a coat takes 2 yds. 1 qr. 3 nls. of broadcloth, a waistcoat 

3 qrs. 1 nl., and a pair of trowsers 1 yd. 1 qr. 2 nls. ; how much 
cloth is wanted for a suit P 

(41.) What is the united length in yards of three roads, measuring 
respectively 3 m. 2 fur. 7 p., 2^ m., and 7 m. 3 fur. 18 p. ; and 
what will it cost to lay down a curbstone along all three at 3d. 
per yard? 

(42). A man receives at his banker's, in change for a cheque, four 
twenty pound notes, seven notes of ten, and thirteen of five pounds, 
59 sovereigns, 14 half-sovereigns, 38 crowns, 87 shillings, and 31 
sixpences ; what was the amount of the cheque ? 

(43). An estate consists of 79 a. 3 r. 21 p. pasture, 125 a. 1 r. 18 p. 
arable, 2^ a. orchard, and a fir plantation of 7 a. 2 r. 8 p. ; what is 
its whole extent ? 

(44). What time elapses from 5.30 p. m. on the 27th of Sep- 
tember to 11.25 a.m. on the 3rd of February ? 

(45). In four vessels, containing respectively 2^ ho^hdad& <kl 
beer, S\ barrels, 5 firkins, and 9 gaUoTUi^YiO'^ tcaxv^ ^\n\%^ 

D 
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COMPOUND 8UBTBACTI0N. 

57. JSxAMPLB, — Out qf a $um of £7 98. 6d, I have to fay 
the sum of £3 128. 8d. ; how much mil he left 1 

Explanation. — There is enough money in my hands to 
pay the debt, yet if I have the money in tne form of 7 sove- 
reigns, 9 Bhillings, and six penny-pieces, it will not be possible 
to pay the 12 shillings and 8 pence. In practice we should 
get change for one of the sovereiois and one of the shillings 
(8. qf A,, 60) ; but in working the sum we will suppose a 
sovereign and a shilling to be added to both lines (a, qfA., 
4A & 51). 



£ 8. 

7 9 
3 12 


d. 
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3 16 10 
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3 + 1 
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9 + 20 
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6 + 12 
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3 
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"We first try to take 8 pence from 6 pence; but this is 
impossible, so we add 12 pence to the upper line, and say, 8 
from 18 pence. The answer is 10 pence, which we set down. 

But because 12 pence were added to the upper line, some- 
thing equal to it must be added to the lower ; eo we cM, 1 
thilUng to the 12 shillings, and say, 13 from 9. 

But, because 13 cannot be taken from 9, we add 20 shillings 
to the 9, and say, 13 shUlings from 29. The answer is 16 
shillings, which we set down. 

As ^ shillings were added to the upper line, something 
equal to it must be added to the lower, so we add 1 pound U> 
tie £3, and say, £4 from £7. This leaves £3, whicn we set 
down. 

"We have now found that— 

The difference, therefore, between £7 9s.6d. and £3 12s. 8d. 
is £3 168. lOd. ; 

Or, £7 9s. 6d. — £3 12s. 8d. = £3 168. lOd. 

58. "With Decimal Money, it would only have beeu 
necessary to add 10 instead of 12 or 20. Thus, 

£ fl. c. m. £ fl. c. m. 

7475 7 4+ 10 75 

3633 3 + 1 6 33 



3842 3 842 



^j&iff Aiisrirer, £3 8 fi. 4 c. 2 m., is nearly equal to £3 16e. lOd. 
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69. BTtLti.*^Flace the less number under tlie greater, 
arranged as in Compound Addition. Begin at the ri^ht hand, 
and iSke away each number from that above it, settmg down 
the difference imdemeath. Whenever the number in the 
lower line is greater than the number above it, add to the 
upper line as many of that quantity as make one of the next 
greater, according to the taoles : then add one of the greater 
to the next figure of the lower line. 

60. Example ov WosKnra. — Therd is a road measuring 18 
miles 3 furlongs 27 poles 2 yards 1 foot : it is proposed to extend it 
to the length of 24 miles 2 furlongs 4 poles 3 yards; how much 
must be added ? 

2 feet from 1 cannot be taken, add 3 ft. to 
mi fur. p. yds. ft. the upper line. 

24 2 4 3 1 2 from 4 leaves 2 feet. Set down 2 Jt. 
18 3 27 2 2 Add 1 to the 2 yds. 

3 from 3 yds. leaves nothing. Set down 0. 
27 poles from 4 cannot be taken. 
Add 40 to the 4 poles. 
27 from 44 leaves 17. Set down 17 poUs, 
Add 1 furlong to the 3. 

4 furlongs from 2 cannot be taken. 
Add 8 furlongs to the 2. 
4 from 10 leaves 6. Set down Qfnrlongi, 
Add 1 mile to the 18. 

19 from 24 leaves 5. Set down 6 mt/ef. 

£]X£BCIB]E XIII. 

(a) — Oral, (1.) 1 had 58« in my pocket, and lost 38. 6d. ; how 
much was left ? 

(2). If two articles cost me 3^. and 7|d. what change shall I 
have out of a shilUng ? 

(3). I haye to pay I7s. 7d. out of £1 28. 8d., how much will be 
left? 

(4). Take each of the following sums severally from one shilling ; 
Sfd., 7id., 2id., lOJd., 8id., 9id., 6id. 

(5). Take each of the following sums severally from a florin; 
lOid., Is. 4Jd., 7|d., Is. 8id., Is. lOd., Is. 6id. 

(6). Take each of the following sums severally from half a crown ; 
rjd., Is. 8f d., 2s. l-|d., Is. Hid., Is. 9id., lid., 7id., Is. 3id. 

(7). Take each of the following sums seyerally from a crown; 
4s. 8id., Is. 3id., 2s. 6id., Hid., 8id., 3s. 7id., 4s. 2id. 

(8). Take each of the following sums severally from half a sove- 
reign ; 7s. 3id., 88. 6id., 28. lid., Hid., 3s. 7id., Is. 7id., 4s. 5|d. 

(9). Take each of the following sums severally from a sovereign ; 
14s. 9d., 7s. 6d., 3s. 8d., 2s. 7id., 18s. 9id., 3b. 7f d. 

(10). From a sovereign take 4s. 3id., 2s. 7fd., 188. 6jd.* 16s. Qdu^ 
lis. 7d., 23. 4id. •^ 
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nil). Cut off a fix>t and a half from a two-yard rod, how many 
incnei remain ? 

(12). Out of a fiTe weeks* holiday I haye 17 days left, how mach 
has past ? • 

(13). (7id. -f 6Jd.) - 6d. j 28. gjd. - Is. 3Jd. 

(14.) 3s. 9id. - (Is. 7d. + Sfd.) ; 78. 6d. - Ss. 7|d. 

(hS—WtiHen. (1). Take £2 98. 6d. and 17s. 4d. from £5. 

(2). What change out of a fire pound note will remain after 
paying the following sums ; 18s. 6d., £1 9s. 4id., and 13s. 8id. ? 

(3). How much is a man worth who has £500 in his possession, 
and who owes £189 14s. 7^d. 

(4). Take the sum of I7s. 3id., 18s. 9id) £2 4s. 7id., and 
£5 6i. 8d., from £523 14s. 7d. 

£ s. d. £ s. d. £ s. d. £ s. d. 

(5) 7284 16 6 (6) 6050 11 4* (7) 1287 14 6 (8) 3250 17 9 

1093 9 8i 1972 5 8f 645 9 6 187 6 11 



(9). £2,057 16s. 3d. - £1,874 Is. 6d.; £1,067 18s. 4d. - 
£822 10s. 6d. 

(10). £150 - £81 9s. 3d.; £2,384 5s. + £569 2s. 7d. - 
£147 10s. 3d. 

(11). £2,178 + £4,163 10s. - £817 13s. 6d. j £3,168 Ss. - 
£1,094 178. 3i. 

(12). £1,078 + £214 15s. + £519 16s. 7d. - (£238 17b. 4d. + 
£156 lis. 7d.) 

il3). What is the difference between 37 florins and 48 half-crowns? 
14). At a collection at a church-door two plates are held. The 
one has in it a soyereien, three half-sovereigns, seventeen half-crowns, 
eleven florins, fifty-eight shillings, thirty-four sixpences, and eight 
fourpenny pieces ; the other has three sovereigns, one half-sovereign, 
three crown pieces, eight half-crowns, thirty-seven shillings, ninetMn 
sixpences, and a cheque for tl^ree guineas and a halfl By how mnoh 
did the sum of the one exceed the other ? 

(15). A man buys 1,000 yards of ribbon at 2fd. a yard ; he sells 
half of it at 3^d. per yard, and the rest at 4|d. ; howmuch does he gain? 

(16). Take £3 8 fl. 5 c. 6 m. from £10; £7 8 c. 6 m. from 
£15 3 fl. 4 c. 

(17). £19 7 fl. 8 c. 3 m. - £8 6 fl. 3 c. 8 m. ; £21 2 fl. 6 m. — 
£81fl.8c. 7m. 

fl8V What is the difference between 10 florins and 417 mils P 

ri9). By how many farthings does £18 10s. exceed £7 98. 4id. ? 

[20). From 1,000 guineas take 10,000 pence. 



(21). From a tea-service, weighing in all 120 oz. 17 dwts., several 
articles are stolen, whose total weight is 4 lbs. 9 oz. 18 grs. ; how 
much remains ? 

{22), 22 lbs. troy 6 oz. 3 dwt. — 19 lbs. 7 oz. 5 dwts. 18 grs. 



COMPOUND SUBTBACnON. 41 

(23). 17 dwts. 18 grs. — 192 grs. ; 3 ox. 6 dwts. 15 grs. — 
1 oz. 6 dwts. 3 grs* 

(24). 5 tons 7 C5wt. 3 qrs. — 2 tons 6 cwt. 18 lbs. ; 4 cwt. — 
1 cwt. 3 qrs. 27 lbs. 

f25J. 4 cwt. 3 qrs. — 1 qt. 17 lbs. ; 15i cwt. — 7 cwt. 1 qr. 20 lbs. 

[28). 18 lbs. 15 oz. 12 drs. — 9 lbs. 6 oz. 12 drs.; 82 lbs. — l7i o«. 
7 m. 2 ftir. 8 p. — 2 m. 6 ftir. 25 p. ; 3i m. — 1 m. 6 fur. 
28 poles ; 100 m. 2 fur. — 78 m. 3 fbr. 6 p. 

(28). 100 m. — 17 m. 283 yds. ; 27 m. 6 fur. — 19 m. 28 yds. ; 
10 fur. 3 poles — 196 yds. 

(29). A cart, weighing 12 cwt. 2 qrs. 17 lbs., loaded with sand, 
weighs on the machme of a toll-bar 1 ton 7 cwt. 1 qr. ; how much 
does the sand weigh ? 

(30). The total or gross wei^ts of 2 hogsheads of sugar are 12 
cwt. 1 qr. 7 lbs. and 14 cwt. respeotiyely ) and the tare or allow- 
ance on the first is 1 cwt. 2 qrs., and on the second 2 cwt. 27 lbs. ; 
what is the nett weight of both ? 

(31). If a railway truck weighs 2 tons and a haU^ and when 
loaded with goods weighs 9 tons 3 cwt. 18 lbs., what is the weight 
of the goods P 

(32). A man sets out to walk 154 miles ; he walks 21 miles the 
first day, 18f the next, 30 m. 3 fur. the next ; how &r further has 
he to go P 

(33). A farm of 134 acres is thus apportioned, 17 a. 3 r. 14 p. are 
sown with wheat, 26 a. 2 r. 29 p. with barley, 50i a. with oats, 
4 a. 2 r. 19 p. are occupied by the 'house, outbuildings, and &nn- 
yard, 3i roods as a kitchen-garden, and the rest as pasture land ; 
now much pasture is there P 

(34). By how much does the size of a fi^d of 36 a. 2 r. 14 p. 
exceed that of two others, which are 17 a. 1 r. 9 p. and 12 a. 3 r. 27 p. 
respectively ? 

(35). Mont Blanc is 15,780 feet above the level of the sea, and 
Dhawalagiri is about 5 m. 8 p. ; express the difference in inches. 

(36). Subtract the sum of 7 qrs. 3 bush. 1 peck, and 8 qrs. 1 bush. 
1 gallon, from 50 qrs. 

(37). 10 gals. — 7 gals. 3 qts. 1 pt. ; 8 gals. 2 qts. — 19 qts. 7 pints. 

(38). 7 qrs. 5 gals. — 18 gals. 1 peckj 24 qrs. 7 gals. — 
9 qrs. 3 sals. 7 qts. ; 6 combs — 3 bush. 7 gal. 

(39). From a cask of beer, containing ^ gals., which is worth 
Ifd. per pint, 13 qts. 2 pints are lost by lei^kage ; for what sum 
will the remainder be sold P 

^40). From 216 days 17 hrs. 8 min. take 178 days 9 hrs. 43min. 

(41). From 1,000 troy pounds take 1,000 ounces; from 1,000 
avoirdupois pounds take 1,000 ounces. 

(42). If I walk for 2f hours at the rate of 100 yards in a minute, 
how much further shall I have to eo to finish a journey of 15 miles P 

(43). How much shall I gain, if, after purchasing 3 cwt. 2 qrs. of 
sugar at 3id. per pound, and losing 29 lbs. of it, I sell tha x^*^ 
at 4^d. per pound? 
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COMPOmn) MULTIPLICATION. 

61. Example L — What is the price of five copies of a 
book published at £1 17s. 6d. ? 

Explanation. — The price of the 5 books must be five 
times the price of one. We have therefore to find five timM 
£1 178. 6d. by mTxltipHcation. This must be done by multi- 
plying the parts one oy one : — 

£ 8. d. £ s. d. 

L 1 17 6 II. 1 17 6 

6 6 

6 85 30 ? .^ ^ 

We first find five times 6 pence ; this is 30 pence. 

Snt as thirty pence make 2 shillings and 6 pence, we 
set down the 6 pence and carry the 2 shillings, as m II. 

We next find five times 17 shillings ; this makes 85 shil- 
lings, which added to the 2 carried makes 87 shillings. 

fint as 87 shillings make 4 pounds 7 shillings we set down 
the 7 and carry the 4. 

As 5 times 1 are 5, and the 4 carried make 9, we set down 
9 under the pounds. 

We have thus found five times 6 pence, five times 17 shil- 
lings, and 5 times £1, and the three answers takeiL together 
make £9 7s. 6d. 

The cost of the five books is therefore £9 78. 6d. 

62. Example H.^What is the price of 37 pieces of silk, 
worth £4 12s. 8Jrf. each ? 

Explanation. — Here the multiplier, 37, is larger than 
any contained in the tables. But we cannot work this sum 
by the Eule of Long Midtiplication (30), because a compoimd 
number, such as £4 12s. 8|d., cannot be multiplied by 10 by 
moving the figures to the left. 

We therefore find what numbers midtiplied together will 
make 37, in order that we may multiply by these in succession 
(8. of A., 66). 

Now no two numbers multiplied together wiU make 37, 
but 9 times 4 make 36, and 1 more will make 37. We there- 
fore work the sum thus : — 

4 12 8i X 37, or (9 X 4) -f 1 
9^ 

41 14 4i = £4 12s. 8id. X 9 
4 



166 17 6 = £4 128. 8id. X 36 
4 12 Sk = £4 12b. 8id. X 1 

171 10 2i = £4 128. Sid. X 37 
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Secause the £4 12s. 8^4. lias been muLtiplied by 4 and 
afterwards by 9, it has beenmultipHed altogemer by 4 times 
9, or by 36. And because the £4 128. S^d. has been added 
once to tbis result, tbat sum of money Has been multiplied 
altogether by 36 and 1, or by 37. 

63. On a system of Decimal Money the two sums would 
be worked thus : — 

I. 



£ fl. c. ni. 
18 7 5 
5 


£ 
II. 4 


fl. 
6 


0. m. 
3 5 
37 


9 3 7 5 


32 
139 


4 



4 5 
5 



171 4 9 5 

64. In Example II. the sum of money may be multiplied 
by 37 in two lines as in (30), because florins, cents, and mils 
are in a tenfold relation to each other, like the thousands, 
hundreds, and tens of simple numbers. 

66. EuLE. — When the multiplier is not greater than 12, 
bogin with the numbers of the lowest name, multiply each in 
turn, and carry as in Addition : but when the multiplier is 
greater than 12, find its factors {8. of A., 56), and multiply 
by each of them in succession. If factors cannot be found 
exactly, take those which make the number nearest to the 
midtiplier, multiply by each of them, and then multiply the 
top hne by the difference between this number and the 
multiplier, and add this product to the rest. 

66. Example op Woezing. — Multiply 5 cwt. 3 qrs. 21 lbs. 3 oz. 
by 17. 17 equals twelve and five. 

tons owt.qr. lb. oz. 12 times 3 are 36 oz., or 2 lbs. 4 oz. 

5 3 21 3 Set down 4t and carry 2. 

12 12 times 21 are 252, and 2 are 254 lbs. 

254 lbs. are 9 qrs. 2 lbs. Set down 2 

3 11 1 2 4 and carry 2, 

1 9 2 21 15 12 times 3 are 36, and 9 are 46. 

45 qrs. are 11 cwt. 1 qr. Set down 1 



6 3 24 3 and carry 11. 

12 times 5 are 60, and 11 are 71. 

71 cwt. are 3 tons 11 cwt. Set down 
3 tons 11 ctot. 

In like manner fiye times 6 cwt. 3 qrs. 
21 lbs. 3 oz. are 1 ton 9 cwt. 2 qrs. 21 lbs. 
15 oz. 

These added \,Q^<eN\iti5( t&»^<& Hh^a \aMs«r- 
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£XXBOI0E XIV. 

M—Ordl, (1). Three artides at 4^d. each ; fiye at 6id. P 

(2). How much must I giye for six books at Is. 6d. each ; for 
seren at 28. 9d. ; for ten at lid. ; for nine at half-a-crown P 

(3). A gentleman gave to each of fire poor men Is., to each of 
seven poor women ninepence, and to each of eleven children four- 
pence ; how much did he give away ? 

(4). A boy takes in a monthly publication which costs him seven- 
pence, and has it bound in half-yearly volumes for lOd. each ; what 
does it cost him per annum P 

(5). 3 lbs. of sugar at 5id. ; 7 lbs. at 4|d. ; 9 lbs. at ^^d. ; 6 lbs. 
at 8d. ? 

(6). 12 lbs. of tea at ds. 6d. ; 10 lbs. at 2s. 9d. ; 7 lbs. at 4s. 2d. ; 
8 lbs. at 5s. 6d. P 

(7). 3 yards of ribbon at 6id. ; five at Sid. ; seven at lOfd. P 

(8^. 13 yards at 6d. ; 17 yards at 9d. ; 20 yards at lOd. ? 

(9). What does a weekly paper published at 4d. cost in a yearp 
0^. The price of a dozen articles at 2d. ; at 4id» $ at 7id. ; at 6f d. ? 
1). OVelve times 8d.; ls.4d.; 3s.2d. ; 7s.8d.; 6B.6d.; and3fd.P 

(12). A score of articles at Is 6d. j at 3s. 4d. ; at 7s. ; at half a 
crown ; at five shillings ? 



il3). Five half-crowns ; seven fourpenny pieces j fifteen sixpences P 
14). 7id. X 5; 28. 8id. X 2. (15). 4d. X 16; 9id. X 12. . 
(16). 2b. 4id. X 10; 6s.6d. X 12. (17). ls.2id. X 11; l8.6id. x 9. 

(b) — Written. (1). At three poimds seventeen ehillings and six- 
pence each, what is the price of twelve silver watches P 

(2). At 5b. 6d. per pound, what is the price of 27 lbs. of tea P 

£ 8. d. £ 8. d. £ 8. d. 

(3) 27 19 4 (4) 18 16 10 (5) 123 13 6i 

5 7 11 



(6) £36 18 lOi (7) £4 16 lOf (8) £29 7i 

17 20 35 



(9) £12834 16 7 (10) £328794 14 3^ (11) £563 18 7f 
29 12 15 



(12). £2,798 10S.X405 £868 138.2d.x21 ; £4,197 10s.6d.x56. 
(13). £3,297 15s. 8fd. X 28 ; £1,097 158. 2d. X 55. 
(14). £8,312 15s. 6d. X 49 ; £12,741 15s. 4id. X 63. 
(15). £2,917 10s. X98j £10,471 16s.3d. X 58; £2,169 12s.4d. x79. 
(16). £8,641 138.2d.Xl31; £1,072 Il8.5id.x69; £4 58.6d.x39. 
(17). £2,097 15s4id. x 76 ; £103 12s.lOd. x 135 ; £67 7s.8d. x 196. 
(18). Multiply £9 7 fl. 6 c. 3 m. by 17 ; £18 6 fl. 3 c. 4 m. by 73. 
(19). £28 7 c. 4 m. X 117 ; £57 3 m. x 29 ; £1 6 fl. 8 c. X 19. 
(20). £7 5 fl. 8 c. 9 m. X 36; £12 7fl. 3 c. 1 m. X 48. 
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(21^. £8 2 fl. 6 c. 3 m. X 100; £128 6 c. x 1000. 

(22). Of 1,700 people who went by an exoiirsion train, six hundred 
and forty paid sixpence each, five hundred and eighfy paid nine- 
pence, and the rest Is. 3d. each ; what were the railway receipts ? 

(23^. Forty-seven pounds of tea at Ss. ; sixty-three at 4s. 6d. ? 

(24). Fifty-four pounds at 3s. 9d ; twenty-nine at 5s. 4d. ? 

(25). Sixty-four oranges at lid. ; 92 at |d. ; 111 at Ifd. ? 

(26). A person owes me £27, and pays only 78. 4id. in the pound ; 
what do I lose ? 

(27). If a glover buys seventeen dozen pairs of gloves at 28. 6fd. 
each, and sells them at 3s. 4d., wliat does he gain P 

(28). A grocer^s bill contains the following items :— 4 lbs. of tea 
at 48. 3d., 6 lbs. of sugar at 4f d. and 7 lbs. at G^d., 11 lbs. of can- 
dles at lOd. and 6 lbs. at 8id., 2 gallons of oil at 4b. 9d., and 7 lbs. 
of soap at 7id. ; what is the amount ? • 

(29). 7 lbs. 8 oz. 19 dwts. 5 grs. X 6 ; 11 ozs. 19 dwts. X 17. 

(30). 7 oz. 15 dwts. 11 grs. X 27 ; 5 lbs. 3 dwts. 16 grs. X 115. 

(31). The weight of 7 spoons at 15 dwts. 16 grs. each ; of thirteen 
forks at 1 oz. 17 grs. each ? 

(32). Find the weight of 5 casks of sugar weighing 4 cwt. 27 lbs. 
each, and also of 13 casks weighing 3 cwt. 1 qr. 19 lbs. each. 

(33). 5 cwt. 1 qr. 21 lbs. X 18 ; 7 tons 3 cwt. 19 lbs. X 26. 
• (34). 7 lbs. 6 oz. X 47 ; 2 lbs. 9 oz. 1 dr. X 18. 

(35). Qold may be beaten out so that 282,000 leaves make the 
thickness of one inch ; how many such leaves would form a pile a 
mile high? 

(36). There are five roads measuring 3 miles 4 furlongs each, four 
measuring 7 miles 6 fur. 20 p. each, and seven measuring 6i miles 
each ; what is the total length ? 

(37). How much ditching will a man do in nine weeks of 6 days 
each, if he can do 3 poles 2 yards 1 foot daily ? 

(38). How far does a railway engine travel in 17 days if it works 
9 hours per day, and goes at the rate of 27 m. 5 fur. 27 p. 3 yds. 
per hour? 

(39^. 7 m. 3 fur. 3 p. X 18 ; 18 m. 1 fur. 4 yds. X 29. 

(40). What IB the price of 16 cwt. at Is. 7id. per lb. ? 

(41). The average daily sale of a baker, excludmg Sundays, is 15 
cwt. 3 qrs. 17 lbs. of the best, and 24 cwt. 2 qrs. 17 lbs. 13 oz. of 
seconds bread ; what weight does he sell in the year ? 

(42). How much doth will be required to make 5 coats at 2 yds. 
1 qr. each, 7 waistcoats at 3 qrs., and 15 pairs of trousers requiring 
1 yd. 3 qrs. 1 nl. each ? 

(43). A cubic foot of water weighs 62 lbs. 7 oz. 4 drs. ; what is 
the weight of 176 cubic feet ? 

(44). 8 qrs. 3 bush. 5 pk. X 17 ; 5 qrs. 1 bush. 3 pk. X 351 ; 
6 bush. 1 pk. X 85. 

(45). Sound travels at the rate of 1 fur. 27 p. 4 yd. 2 ft. 6 in.« -^^c 
second ; how far will it travel in an 1io\a «eA^ QSpA3\«e«i^ 
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COMPOUND DIVISION. 

67. ^JCdiiPLE J. — A company of seven petsons staid at a 
hotel for a ioeeh, and the hill amownted to £23 10s» 2d., what 
was each persons share ? 

ExPLAKATiOK. — ^The whole sum has to be divided into 
seven equal parts* In order to do this we fii*st divide the 
pounds, then the shillings) and afterwards the pence. 

£ 8. d. 
7)23 10 2 

3 7 2 



We first try to find the seventh part of £23. Sut the 
nearest answer is £3, which is the seventh part of £21. We 
therefore set down the £3 as the first part of the answer, 
and carry on the £2 which remains undivided. 

The two remaining pounds, with the 10s. of the dividend, 
must now be reduced to shillings by Descending Beduction 
(44). They make fifty shillings. 

!Now the nearest seventh part of fifty shillings is seVen 
slullings, which is the seventh of fortv-nine. We therefore 
set down the seven shillings as part or the answer, and carry 
one shilling, which is yet undivided. 

On addmg this 1 shilling to the 2 pence, we find by 
Iteduction that they make 14 pence. 

Sut the seventh part of 14 pence is 2 pence. We tih^re- 
foi^e set down 2 pence as the third part otthe answer. 

The share of each person is therefore £3 7s. 2d. 

68. Decimal Money could be divided without the ufee of 
Beduction ; just as if the pounds, florins, cents, and mils, 
were thousands, hundreds, tens, units. Thus the same sum 
of money, decimally expressed, is £23 5 fl. c. 8 m.— • 

£ fl. c. m. 
7) 23 5 8 

8 3 5 8 = £3 7b. 2d. 



•^m. 



69. ExAMPLS ill' — £[ow many times will a wheel, ^ft. 3 in, 
in circumfirence, turn in going Jive miles and d quarter f 

Explanation. — By the rule of Descending Beduction (42) 
we find that there are 332,640 inches in 5j^ miles and that 
there are 27 inches in 2 ft. 3 in. 

The question therefore is. How many times are 27 inches 
contained in 332,640 inches P 

This may now be found by Division (38), for 333,640 -r- 27 
1^ 22,220, the number of revolutions made by the wheel. 



COMPOUND DIYI8I0K. 41 

70. EuLB.*— Divide the number of the higheet name as in 
Simple Diyision. Eeduce the remainder and the next figure 
of tne dividend into the next lower name. Divide thii 
number and reduce the remainder as before. Each figure 
of the quotient is of the same name as the Qumber m>m 
which it is obt-ained. 

When the divisor is a compound number, reduce divisor 
and dividend to the same name, and divide the greater by 
the less (S, of A., 108). 

71. Example or WoaxiNa. — Divide a piece of land measuring 
20 a. 3 r. 14 p. into fifteen equal allotments. 

15)80 3 14(1 a. 

15 Fifteen into SO givee 1 and 5 over. 

5 Set doum 1 a., €tnd redmoe 5 «. 3 r. <o medf. 

4 Fifteen into 23 gi^ee 1 and 8 over. 

15'{23?1 r ^^ daum 1 r., €md reduce 8 r. 14 p, to poles. 

' -y^ * Fifteen into 334 giyes 82 and four over. 

— Set dowm 22 j>., and redmoe 4ip.io»q, yiwds, 

^ Fifteen into 121 give 8 aod 1 oTer. 

^ Set down 8 tg. yda. 

15)834(28 p. 1 square yard remains nndiWded. 
830 

4 
30i 

15)121^8 sq. yds. 
120 

1 
The answer is 1 acre 1 rood 22 poles 8 eq. yds. and the fifteenth 
part of 1 sq. yd. 

ExxBOiSE XY. 

(a) — Oro/. (1). Divide nine pence among six peiions ; a shflUng 
among eight ; ten pence among twenty. 

(2). The fourth of 5d. } the eighth of eighteen pence } the twelfth 
of ninepoioe ? 

(3) . Divide half a ovown among three persons ; among 5, 6, 4, 18, 8. 

?4). Part a florin into 4 parts; into % 3, 12, 8, 16. 

(5) . What is the tenth of a crown ? the fourth P the sixth ? the 
twentieth? the twelfth? 

(6). The half of ten shillings ; the thirds the twelfth} thesi^; 
the fourth? 

S. Of a pound take the third ; the fourth ; the fifth j the sixth. 
. The eighth of a sovereign ; its tenth ; its twelfth ; its fif- 
teenth ; its sixteenth ? 

(9). Divide a sovereign by 20; by 24; by 30; by 32; by 48. 

flO). Fart 58. 4d. amone 8 persons ; ts. 6d. among 3. 

[11). Take the fourth of a crown from tha t«G^ 0^%^ ^Rn^sraasa^^ 



s 
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ri2). Add the dghth of Ss. 4d. to the sixth of 10s. 6d. 

(13). How many bottles containing a pint and a half can be filled 
firom six qoarts ? 

(14). How many coins, worth 2id. each, are equal in value to 
nine shillings ? 

(15). 2s. 8d. H- 4 ; £1 Is. -5- 6. (16). 15s. -f- 10 ; lOid. -^ 7. 

(17). 2s. 4d. -r 7 ; 13s. 6d. -J- 6 ; 18s. 6d. -r- 4. 

(18). £1 Is. 7d. -M4 ; £3 5s. -f- 6 ; £20 -r- 12. 
19). 4s. 9d. -T- 7 ; 13s. 2d. -f- 8 ; £1 lis. 6d. -5- 7. 

[20). 178. 6d. -H 9 5 21s. 6d. -f- 5 ; 36s. 4- 18. 

(h) — Written. (1). One hundred and fifty pounds are to be 
divided equally among six persons, what will be the share of each ? 

(2). A master paid among 21 workmen, in equal sums, the sum 
of £24 138. 6d. $ what did each receive ? 

(3) 6)2 7 6 7)5 8 4 (4) 5)276 13 2jt 4)56 3 6 

(6). £728 13s. 9d. -f. 12 ; £1,000 4- 17 ; £459 13s. 6d. -r- 10. 
[6). £847 13s. 6d. -f- 35 ; £234 12s. 8d. ^ 54 ; £1,500 lOs. -f- 83. 
). £2,198 58. 4d. -f- 59; £1,268 10s. -h 184 ; £30,743 148. -^ 219. 
(8). £3,256 Os. 7d. -4- 71 ; £2,386 Is. 2d. -4- 354 ; £2,500 -4- 294. 
(9). £632 128. 3id. -i- 49; £2,456 148. 3d. -5- 7; £68 128. 6d. -4- 11. 
(10). £729 lis. 4d. -f- 46 ; £1,063 -^ 15 ; £2,986 3s. Id. ^ 21. 
(11). £3,562 88. 5d. -4- 724 ; £10,000 -4- 582. 
(12). £23,827 58. 6d. -f- 176; £12,683 148. 6d. -4- 275. 
(13). £106,895 lOs. -4- 425 ; £327 16s. 9d. -4- 111 ; £985 lOs. 4d. -4- 
273 ; £5,289 128. 4d. -4- 63. 

(14). Divide £78 6 fl. 5 c. 4 m. among 17 persons ; among 23. 

(15). £34 5fl. 6 c. 8 m. -4- 27; £2 3 fl. 4 c. 2 m. -4- 7. 

(16). £25 lfi.4c. -4- 18; £19 3c. 8m. -4- 14; £63 4fl. 7 m. ^45. 

(17). £129 6 fl. 4 m. -4- 111 ; £354 7 fl. 6 c. -4- 215. 

(18). 68 mils ^ 11 ; 197 fl. -7- 35 ; 428 0. -4- 17; 5,328 m. -4- 17. 

il9). What is the nineteenth part of twenty guineas ? 
20). A master paid on Saturday night £20 3s. 8d. in wages; 
four servants received 78. 6d. each ; five received a crown each ; and 
the rest was paid in equal portions to 8 journeymen : what did each 
of them receive ? 

(21). How many fifty pound shares are there in the capital of a 
railway company which amounts to £13,375,850 ? 

(22). How long will a person be in saving £360, at the rate of 
£2 lOs. per month ? 

i23). How many guineas are there in £589 10s. ? 
24). If there were a new coin worth 3jtd., how many of them 
might be had in change for seven guineas and a half? 



(27 



(25). 4 yds. 2 ft. 1 in. -4- 7 ; 16 yds. 1 ft. 11 in. -4- 5. 
(26). 3 fur. 6 p. 2 yds. -4- 8 ; 14 m. 3 fur. 100 yds. -4- 9. 
^27). 2 leagues 2 m. 2 fur. -4- 11 ; 12 m. 1 fur. 50 yds. -f- 17. 
6km, -T- l^i 4i furlongs -^ 21 ; 500 yards -4- 23. 
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(29). How many times will a ooaoh wheel, 8i yds. in circum- 
ference, turn in traversing 4i7i miles ? 

(30). How many steps will a man take in walking 6^ miles, who 
walks at the rate of 5 ft. 6 in. in two steps ? 

(31). How far apart must cabbages be planted if a row of fifty is 
19 Yds. 1ft. 4 in. long? 

(32). 5 a. 2 r. 7 p. -T- 6 ; 14 a. 1 r. -f- 7 ; 7 a. 6 r. 3 p. -f- 8. 

?33). 17 a. 5 r. 7 p. -M6 ; 40 a. 19 p. -f- 11 ; 21 a. 2 r. -f- 16. 

(34). A land society, consistinff of 36 members, buys a plot of 
15 a. 2 r. ; what will be each man's share ? 

(35). A farm of 104 a. 2 r. 16 p. has one-fourth coyered with 
wheat, one-sixth with barley, and one-half with grass ; how much is 
loft for the house and farmyard ? 

(86). A meadow, 73 acres in extent, is divided by four long 
trenches into 5 equal parts ; each trench occupies a surface of 1 r. 17 p.: 
what is the area of each part ? 

(37). 12 or. 5 dwts. 6 grs. -4- 7 ; 3 oz. 17 grs. 4- 8 ; 19 dwts. -h 3. 

(38). 100 oz. (troy) -?- 13 ; 60 oz. 11 dwts. -r- 9 ; 7 oz. 3 dwts. 
3 grs. -f- 5. 

(39). How many coins, containing 6^ grains of silver each, can bo 
made out of a bar of silver, weighing 14 lbs. 11 oz. ? 

(40). A silversmith makes 2 dozen tablespoons out of 52 oz. of 
silver, what is tlie weight of each P 

(41). 3 tons 5 cwt. -^ 6 ; 14 cwt. 1 qr. -f- 8 ; 1 cwt. 1 qr. 1 lb. 4- 10. 

(42). 17 lbs. 5 oz. 6 dr. -^ 13; 56 lbs. 7 oz. -f- 16; 13 tons 
7 cwt. 1 qr. -f- 234. 

(43). How many parcels of sugar, weighing respectively i lb., i lb., 
1 lb., 2 lbs., and 4 lbs., can be made up out of a cask weighing 
3 cwt. 1 qr., there being an equal number of each P 

(44). 9 cwt. 1 qr. 26 lbs. of bread, and 36 gals. 3 qts. 1 pint of 
ale, were distributed among 236 poor people, what was the share of 
eachP 

(45). 17 bush. 2 pecks -f- 5 ; 19 qrs. 7 gals, -r 12 ; 21 qrs. 
6 bush. -T- 7. 

(46). 115 gals. 4i pints -i. 9; 67 gals. 3 qts. -4- 16; 25 gals. 
1 qt. 1 pt. ^ 18. 

(4^. The weight of a cubic foot of water is 1,000 oz. avoirdupois ; 
find tne weight of a cubic inch. 

(48). An estate of 305 a. 2 r. is divided into 80 equal allotments ; 
what is the area of each P 

(49). Light travels 192,000 miles in a second ; in what time does 
a ray come from the sun to the earth, a distance of 95,000,000 miles? 

(50). Sound travels 1,142 feet in a second ; in what time will the 
report of a gun which is 4i miles off be heard ? 

(51). A kilderkin of ale is drawn off into bottles containing li pint 
each ; suppose three pints and a half are lost in the process, how 
many bottles will be filled P 

(52). A tax levied at the rate of £3 l7s. 5d. per house ^voi^ 
£919 6s. 5d. ; how many houses are B\ib^«cVi V> ^<^ t«Na\ 

E 
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BILLS AND EECEIPTS. 

72. When a tradesman sells several articles to the same 
person, it is nsual to make out an account of their prices in 
the following form : — 

Example L—Mrs. Smithy 

To TF. Jones J Draper^ 
Match 10.— £ 8. d. 

1 piece of flannel, 28i yds., at 8s. 4d. per yd. 4 15 
35 yds. of calico at 5id. per yd; 
8i ao3. pairs of stookings at ISs. 6d. per doz. 
7 pairs of ffloyes at Ss. 8d. per pair . 
12i yds. of Irish linen at 58. 6a. per yd. 
4 pairs muslin curtains at 128. 8a. per pair. 



73. Li the' case of a retail account such as this, a Receipt 
for the money is generally written on the bill itself, thus :— 

Eeceived the aboye, Williaji Jokes. ' 

74. Example H. — Mr, James Williams^ 

To Samuel Carter, WTiolesale Grocer, 
Aug. 14. — dg #. d. 

To 14 hhds. of ftugar, at £6 lis. 6d. per hhd. 78 1 
17 cwt. of coffee at Is. 4d. per lb. , 126 18 8 

t chests of tea — yiz. 

A B 256 lbs. at 4g. 6d. . £57 12 
D 174 lbs. at 4s. . . 34 16 
E F 187 lbs. at 8s. 9d. . 35 1 3 



16 


Oi 


3 4 


9 


1 2 


9 


8 7 


4* 


2 10 


8 


15 16 


7 



91 



)9 



127 19 8 

4 cwt. rice at S^d. per lb. . . . 6 10 8 
6 boxes of raisins, 15 lbs. each, at 9id. . 3 113 

343 10 



75. A separate receipt for a large sum like this is made 
out in the following form : — 

Eeceived this seventeenth day of December, 1888, of Mr. 
James Williams, the sum of three hundred and fbrty-thre€ 
pdundfl and tenpence, for goods delivered. 

£343 Os. lOd. Samuei Caetbb. 

EXEBOISB XVI. 

Write the following accounts as bills, and find their amounts : — 
(1). Seven lbs. of suear at 4id. ; three and a half pounds of tei 

at 4i. IN^. $ MTen pounds of coffee at li. 4d., and a drum of figs, eon 

taimng 7i lh$., Bt 10#d* p«r lb. 
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(2). 12 yds. superfine bkck doth At 98. 6d. per yd. ; 17 yds. doe- 
skiii at 78. 9d. } 13 yds. bkck alpaca at Ss. 4d. ; 25 yds. of red pad- 
ding at Is. 5d. ; 9 yds. black bearer at lis. 6d. ; 7 yds. black cloth 
at 8s. ; 34 yds. canvas at 9d. ; 4 doz. pairs black lud glores at 4b. 
per pidr s 6 doz. pairs India robber straps at 9d. per pair. 

(9), 660 ft. of oar iron at 8d. per foot ; 2 owt. of out niils at 608. 
per ewt. ; 2 16-gallon coppers at 488. 9d. each ; 3 parlour stores at 
£1 108. each ; 6 brass locks at 2s. 6d. j 8 scythes at 78. 8d. each. | 

4 guns at £2 78. 

(4). 6 tons of tin ore at 50s. per ton ; an iron chain of 90 links 
at 2d. per link ; 90 yds. of iron piping at 88. per yd. i 70 feet of 
American deal at ds. per foot. 

(5). 26 ft. of lead pipe at Is. 8d. per foot; 1 pomp, £18; 
1 tank, £4 ; 4 joints at 3s. iSd. each ; 1 tap, Ss. 6d. ; labour in fixing, 
£5 68. 8d. 

(6). 3 pieces of black cloth, 25 yards each, at lis. 6d. per yd.; 
124 yds. of calico at 4d. per yd. ; 18 yds, of canvas at 8d. per yd. ; 
56 rest pieces at 9s. 4d. each. 

(7). Making a silk dress, 8s. ; 25 yds. of ribbon trimming, at 6id. ; 
3i yds. of Irish linen at 2s. 8d. ; making a jacket, 3s. 6d. ; makinc 
3 children's pelisses, at 4s. 6d. each ; 6 doz. trimming buttonsi at 
Is. 2d. per doz. 

(8). An upholsterer sends the following account : — 26^ yds. blue 
Kidderminster carpet at 3s. 3d. ; making, 3s. : 12i yds. chintz carpet 
at 3s. 6d. ; making, 3s. : 46 yds. Brussels at 48. 6d. ; 2 hearth-rugs at 
158. each 1 1 piece of floordoth, 16i yds., at Ss. ; 1 piece, 16 yds., at 
3e. 6d. ; 9| yds. of stair carpet at 3s. 8d. per yd.} Sf yds. for 
landing at 4s. 6d. : what is the amount ? 

(9). Dining-room curtains, 33i yds. crimson damask, at 2s. 6d. ; 
44 yds. of trimming at 4^d. ; 32 nooks, Is. 6d. ; 2 pairs loops and 
tassels, 6s. ; cutting out and making two sets fbr dining-room, 16s. 6d. 

(10). Ploughing fallow field, a man and pair of horses, 4 days, at 
7s. per day ; 1 man and pair of horses, harrowing 2 days, at 7s. ; 
20 bush, wheat-seed at 98. ; drilling and harrowing, 15s. ; two men 
digging and cleaving, 3^ days each, at 2s. 6d. per day. 

(11). 16 yds. super broadcloth at 278. 6d. ; 18 second ditto, al: 
14s. 9d. ; 13 brown ditto, at lis. lOd. ; 14i scarlet at 248. 4d. ; 62} 
black kerseymere at 9s. 8d. 

(12). Two reams of foolscap paper at lOd. per quire ; 1^ reams 
note paper at 5d. per quire ; 2,000 envelopes at Is. 2d. per 100 ; 3 
bundles quill pens at Is. 6d. per bundle. 

(13). 28 Beading Books at ls.4d.} 35 Arithmetics at Is. 6d.; 12 
Higher Arithmetic at 4s. 6d. ; 6 Atlases at 7s. 9d. each. 

p.4). 63 qrs. of wheat at 48s. ; 47 qrs. barley at 28s ; 88 of rye at 
278. 6d. ; and 15 of oats at 39s. 

(15). Silk dress, Idiyds., at 5s. 6d. per yd. ; 64 yds. of sheeting at 
Is. 4|d.; 4 pairs of blankets at 18b. 4d. per pair; 3 ditto at 128. 8d. ; 
96 yds. <tt huokftback at lOfd- ; 9 dlonask tablecloths, 4 at IidC%ii^ 

5 at £1 6ft. 6d. 

E 2 
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PEACTICE. 

76. Example. — Find the value of 7,263 articles at 
£2 12*. 4^d. 

Explanation.— This is aquestion in Compound Multiplica- 
tion, for the sum of £2 128. 4Jd. has to be multiplied by 7,263. 

But 7,263 is a large and inconvenient number to be used 
as a multiplier. We therefore take this number, consider it 
as £7,263, and by multiplication and division find what 
would be the value of 7,263 articles, at £2, at 10s., at 2s., at 
3d., and at l|d. each. By adding all these results together, 
we find the value of the articles at the whole sum earn. 

£ s. d. 
7263 =7263 articles at £1 each. 
2 



Twice £7263 0=14526 =7263 articles at £2 each. 

Half of 7263 0= 3631 10 = „ „ lOs. „ 

Fifth of 3631 10 0= 726 6 = „ „ 2s. 

Eighth of 726 6 0= 90 15 9 = „ „ 3d. 

Half of 90 15 9= 45 7 10^= „ „ l^d. 



11 



The8umofallthelines=19019 19 7i= „ „£2 12s.4id. 



77. The same sum might have been worked by considering 
the 7,263 as shillings, and by taking parts for the pence, thus: — 

7263 = 7263 articles at Is. each. 

52 



14526 
36315 

377676 = 7263 articles at 528. each. 

Third of 7263s. = 2421 = „ „ 4d. „ 

Eighth of 24218. = 302 7i = „ „ id. „ 

£2 128. 4id. 



2,0)38039,9 7i 



£19019 19 



7i5 " " 



78. This process is usualljr called Practice. Before using 
it we must know how to divide a pound into any number of 
ec[ual parts. When these parts can be expressed exactly 
without a remainder, they are called Aliquot Pabts. It is 
also necessary to break up the whole price of one article into 
j>ortions, so that each of them, taken in order, may be an 
aliquot part of the last, or of 8ome one preceding it. 



PRACTICB. ^ 

79. EuLE. — Multiply the number of articles by the num- 
ber of pounds or shillings of the price, and take auquot parts 
or the rest. 

EXBBOISE XYII. 

id) — Oral.* (1). Fourteen articles at twopence farthing each ? 
2). Multiply three hali^pence hj 76 ; five farthings by 48. 
(3). A hundred articles at 2d. eadi ; at 3id. ; at 7id. ? 
(4). 50 articles at 6id. ; at 4id. ; at 8f d. ? 
(5). 45 times Is. 6d. ; 38 times 2s. 4d. ; 75 times Is. 2id. 
(6). The cost of a cwt. at 4d. per lb. ; at 6d. ; at 7id. ; at 6id. ? 
(7.) Multiply 3id. by 108 ; 6id. by 270 j 9id. bv 360. 
(8). Find 365 times 2d. ; 365 times 4itd. ; 365 times 7d. 
r9). Multiply Is. 3d. by 48 ; 4b. 6d. by 53 ; 2s. 2d. by 54. 
[10). 7 lbs. of tea at 3id. per oz. ; 4 lbs. at 2id. ; 11 lbs. at 4id. ? 
(11). 2 tons at 7d. per lb. ; 1 ton at 9d. ; 5 tons at Is. 2d. per lb. P 
(12). A gross of articles at 4d. ; at 6id. ; at 9f d. ; at 2id. ? 

(b) — Written, (1). Find the price of 1,926 articles at 7id. each. 
(2). 14,372 at 4id. ; 90,685 at lO^d. ; 43,928 at 6id. 
(3). 7,963 articles at 7id. ; 2,154 at 9fd. ; 4,182 at lOid. 
(4). 2,068 at 13s. 6d. ; 41,923 at llf d. ; 20,578 at Is. 2id. 
(5). 50,196 at 14s. 2id. ; 21,608 at 7s. 6id. ; 10,962 at ^s. 4d. 
(6). 21,623 at 7b. 3id. ; 18,096 at 128. 4id. ; 3,102 at 98. 6id. 
r7). 4,083 at 2b. 7id. ; 86,924 at 38. 3id. ; 21,687 at 3s. 4d. 

8). 5,198 at 14s. 7d. ; 2,013 at 6s. 4id. ; 30,985 at 78. 6d. 

9). 20,687 at 38. 5fd. ; 51,861 at 4s. 9d. ; 72,168 at 13s. Id. 

10). 3,569 at £1 38. 7d. j 4,087 at £1 Is. 6d. ; 2,178 at £1 58. 

[11). 1,023 at £2 58. 3d. ; 2,347 at £3 7s. 8d. ; 8,694 at £7 6s. 

(12). 72,185 at £7 28. 9d. ; 54,186 at £1 78. 4d. 

(13). 10,587 at £1 5s. 6d ; 2,198 at £4 12s. ; 5,184 at £3 9s. 6d. 

(14). 72,163 at £43 128. 6d. ; 10,386 at £5 9s. 6d. 

(15). 5,165 at £1 6 fl. 5 c. ; 72,389 at 5 c. 6 m. ; 1,274 at £5 6 c. 8 m. 



il6). How much will 52,384 yards cost at 17 fl. 5 o. per yd. P 
17). Find the price of 2,784 articles at 48 mils each. 

fl8). Find the cost of 1,285 yards of silk at 48. 3id. per yard. 

(19). During a year 255,255 qrs. of oats, 133,167 qrs. of wheat, 
nd 12,553 qrs. of barley were imported into Liverpool from Ireland, 
luppose oats to be worth 28. 8id. per bushel, wheat 7s. 2id., and 
larley 4s. lid., what is the total value P 

(20). In 1852, 1,377,671 half-sovereigns were issued from the 
d[mt. Suppose that in the course of ten years' use each loses a 
reight of gold worth 3id., what will be the value of the coins P 

(21). During 1846 the mines of Austria produced 5,549 lbs. of 
lare gold, and 85,653 lbs. of silver. Suppose the gold to be worth 
S3 178. lOid., and the silver 5s. 6d. an ounce, what was the total 
alue of the yield P 

* In these Exercises U is better at once to consider the articles as so many 
Mnee, shillings, or farthines, and to perform the maldplicatioD. Thua^f 
enoe are Is. 2d. ; multiply is. 2d. by two and a qaaxlcT. 
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COMPOUND PBACTICB. 

80. Example, — What idll he the cost of 3 cwU 8 qrs. 16 
lbs. at £18 9*. 5rf. per cwt. ? 

Explanation. — Here the mimber of times the price has 
to be taken is not expressed by a simple number, but by the 
compound number, 3 cwt. 3 qrs. 16 lbs. 

We must therefore multiply the price of 1 cwt. by the 
number of cwts., and take aliquot parts ibr the renmining 
portions of the weight. Thus — 

£18 9 6 = value of 1 cwt. 
3 

55 8 3 =Talaeof3cwt. 

Half the pric^ of 1 cwt. 9 4 8i = value of 2 qn. 

Half the price of 2 qn. 4 12 4i = Talue of 1 qr. 

Half the price of Iqr. 2 6 2 = yalue of 14 lbs, 

|th of the price of 14 lbs. 6 7 = value of 2 lbs. 

£71 18 0^+s:value of 3 cwt. 3 qn. 16 lbs. 

Here it was necessary to resolve the whole weight (3 cwt. 
3 qrs. 16 lbs.) into such parts that each might be obtained 
from the former, or from 1 cwt., either by multiplication or 
division. These parts are^ — 

3 cwt., or 3 times 1 hundred weight. 

2 qrs., or half a hundred weight. 

1 qr., or half of 2 quarters. 
14 lbs., or half of 1 quarter. 

2 lbs., or one-seventh of 14 lbs. 

Since all these parts together make the whole weight, the 
prices of these parts added together make up the price of the 
whole weight. This is called Compound Pbactice. 

81. Bulb. — Multiply or divide the price of one part so as 
to find, in succession, the price of each part of tne whole 
quantity. Add these results together. 

82. ExAKPi^ OF WoBKiNa. — ^What will a colonist pay for 35 a. 
8 r. 84 poles at £9 17s. 6d. per acre ? 

£ s. d. £ fl. c. m. 
9 17 6 = price of 1 acre =: 9 8 7 5 
7 7 

69 2 6 =s price of 7 acres = 69 12 5 
6 5 

345 12 6 = priceof35aore0=£845 6 2 5 
Halftheprioeofla. 4 18 9 = „ 
Half „ 2r. 2 9 4^= 
Half „ Ir. 1 4 8i= 
5alf „ 20p. 12 4 = 
fih „ 20p. 4 11 = 



n 



2rood0= 


4 


9 


8 


7+ 


1 » = 


2 


4 


6 


8+ 


20poles= 


1 


2 


3 


4 


10 „ = 





6 


1 


7+ 


4 „ = 





2 


4 


6+ 



355 2 61 355 1 2 7 
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ExBBOin XVin. 

(a) — Oral, (1). Two pounds and a half at fonrpenoe per ox. f 

(2). At two shillings per lb., what is the price of 3i oz. ? 

hS. Multiply 28. 6d. by 4i ; 4m, 8d. by 5i ; Ts. by 3^. 

i4i). l7i yards at 44. per yafd ; 5i yards at 6d. 

(5). What are the wages of a man for 5 days 6 hours at 4b. 6d. » 
day, reckoning 9 hours a working day ? 

(6). On the same supposition, find the wages — for 7 days 9 hours 
at 3s. 6d. per day ; for i days 4 hours at 18d. a day. 

^7). 3 weeks 4 daysVages at lOs. per week ; 7 weeKs 6 days tt 15s.? 

(8). 4 weeks 3 dl^ys at £1 Is. per week ; 5 weeks 2 days at f| guinea 
and a half ? 

f9). 6 weeks 4 days at Is. 6d. per day ; 7 weeks 3 days at 28. 8d. ? 

riO). At £120 per annum, what is the salary for 2 years 5 mcmths ? 

[11). At £60 per annum, what is the salary for 3 yeara 7 laonfhs ; 
for 1 year 11 months ? 

(12). At £100 per annum, what is the salary for 2 months ; for 4 
years 3 months ; for 16 months ? 

(h)— Written. (1). Find the worth of 3 cwt. 2 qrp.at £17 6s. 
per cwt. 

(2). 3 lbs. 7 oz. 6 dwts. of gold at £3 I7s. lOid. per pz. ^ 7 IbQ. 

10 dwts. at £8 158. per oz. 

(2i). 27 qrs. 7 bush, at 688. per qr. ; 5 qrs. at 58. 3d. per bushel. 
(4). The wages for 7 weeks 2 days at £2 ISs. per week ; for f of 
a year at 17b. 6d. per week ? 

(5). What is the yalue of 27 a. 8 r. 29 p. ftt; £23 1 and 14 a. 1 r. 

11 p. at £37 per acre ? 

(6). What is the cost of paying 5 miles 3 fur. 200 yds. of road at 
£35 lOs. 6d. per mile ? 

(7). Estimate the cost of constructing a railway 17 m. 2 fur. 3 p. 
lon^, at the rate of £12,372 12s. per mile. 

^) . Find the rent paid by the owners of two fields, one of 16 a. 8 T; 
and the other of 27 a. 1 r. 20 p., at £2 Is. 8d. per acre. 

(9). A person engaged at a salary of £150 pep annum, leayet his 
post at the end of 29 weeks 4 days : what ought he to receiye f 

(10). What is the worth of 6 hides of leather, 4 of which weigh 
28i lbs. each, and the others 29 lbs. 6 oz. and 33 lbs. 4 oz. respeo- 
tiyely, the yalue of the leather being Is. 6f d. per lb. P 

(11). Nine men find a lump of gold weighing 15 lbs. 7i oz. ; what 
will be each man's share if the gold be worth £3 17s. lOid. per oz. f 

(12). Find the price of 166 cwt. 7 lbs. of lead at £6 7s. per cwt. 

(13). Find the yalue of 5 cwt. 2 qrs. 8 lbs. at £3 48. 2d. | and of 
711 at £1 178. 4^. per cwt. 

(14). Find the rent of a house for 3 years 7 months (of 4 weel^t 
each) 4 days, at 17s. 6d. per week. 

(15). MiEike out a bill for the following articles : — 156 yds. 1 qr. 
8 n. at 6s. 8d. per yd. ; 48 yds. 1 qr. 1 n. at Is. 6id. per }d; | ^i^A 
117 yds, 1 qr, 1 n. at 5s. lid. pet yd« .^31 
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EEDUCTION TO DECIMAL MONEY. 

83. The English Sovereign is now divided into 960 parts, 
called Farthings. If it were divided into 1,000 parts, called 
Mils, some of onr present coins could easily be represented 
by the new names, while others would not (8, of A,, 296). 
Tius— 

A Sovereign would be £1, or 10 fl., or 100 c, or 1,000 m. 

A Half-Sovereign would be 5 fl., or 50 c, or 600 m. 

A Crown piece „ 2i fl., or 25 c, or 250 m. 

A Half-Crown „ li fl., or 12i c, or 125 m. 

A Florin „ 1 fl., or 10 c, or 100 m. 

A Shilling „ ^-fl., or 5 c, or 50 m. 

Sixpence „ |-fl., or 2^ c, or 25 m. 

A Penny is now 4 farthings, but wonld become 4 mils. 
A Hal^enny 2 „ „ 2 mils. 

*A Farthing would become 1 mil. 

84. Our present money can therefore be accurately reduced 
to a decimal form, when the sum is not lower than sixpence. 
When smaller sums occur, if we reduce them to fartnings, 
and call the farthings mils, the error is very slight, and will 
not aflect the answer unless in multiplication sums, when the 
error itself is of course increased. 

85. EuLE. — For every two shillings take 1 florin, or 100 
mils ; for every shilling, 5 cents, or 60 mils ; for sixpence, 25 
mils ; and for every additional farthing, 1 mil. 

Examples. — I. Seduce to decimal money the sum^ of 
10*. 6Jrf. and £3 5«. 7id. 



fl. c. m. 
10 shillmgs = 500 
6 pence =025 
3 &rthing8= 3 

10s. 6fd. =5 2 8 


£ fl. c. m. 

3 pounds —3000 

4 shillings =0200 
1 shilling =0050 
7id. = 30 far. = 3 1 




£3281 


IL Reduce to presen 
£1 Ifl. Sc.2m. 
£ fl. c. in. £ 8. d. 
7000=700 
0200=040 
0050=010 
0014 = 00 3i 


t money £7 2 ^. 6 c. 4 w. and 

£ fl. c. m. £ 8. d. 
1000 =100 
0100 =026 
3 2 = 31 for. = 7i 

1 2 7i 



7264 = 75 3i 



* It is evident that all the mouey below sixpence would become slightly lowered 
in value, and that new eoins of one mil, two mils, five mils, and one cent would be 
jvguireato auperaede the farthing, haU^nny, penny, and threepenny pieces. 
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EXBSCIBE XDC 
(d\ — Oral, Bednce to Decimal Money — 
[l). lOs. 4d. ; £1 68. lOd. ; £2 Os. 7d. 

£7 158. 6d. ; £1 188. 5d. ; £1 Ss. 32d. 

£6 28. Id. ; £2 98. 8d. ; £1 178. 3d. 

£4 13s. 9d. ; £1 6s. 3d. ; £2 58. S^d. 

£3 28. 2d. ; £5 Os. 7id. ; £9 6s. 6d. 

£1 78. 6d. ; £3 18s. 4id. ; £2 7s. 2d. 

£1 Ob. lOd.; £7 l8. 9d. ; £8 28. 5d. 

£2 38. 4id. ; £1 19s. 6f d. ; £2 7s. 4id. 

17 furthings ; 18 pence ; half-a-crown ; half-a-goinea. 
Bednce to present money — 
(10). £1 3 fl. 4 c. 6 m. ; £8 1 fl. 3 c. 7 m. ; £9 2 fl. 8 m. 
(11). 6 fl. 5 c. ; £1 2 fl. 4 c. 2 m. ; £8 2 fl. 1 c. 1 m. 
(12). £10 9 fl. 3 c. 4 m. ; £6 4 fl. 5 c. 3 m. ; £5 3 fl. 4 c. 6 m. 
(13). £1 8 fl. 9 c. 3 m. ; £2 4 fl. 3 c. 5 m. ; £7 2 fl. 4 c. 
(14). £61 2 fl. 8 m. ; £9 1 fl. 3 c. 8 m. ; £12 3 fl. 4 c. 5 m. 
(15). £17 3fl. 4 c. 8 m.; £2 4fl.lc. 8 m.; £1 3fl.4c.7m. 
(16). £2 9 fl. 9 c. 9 m. ; £1 1 fl. 1 c. 1 m. ; £5 3 fl. 4 c. 2 m. 
(17). 18 florins ; 72 cents ; 64 mils ; 23 mils. 
(h) — WrHte», Work the following sums by the Decimal me- 
thod :— 

(1). Questions 12, 13, 14, 15, and 16 in Exercise XII. 

(2). Questions 5, 6, 7, 8, 9, 10, 11, a nd 12 in Exercise XIII. 

(3). Qaestions 2, 12, 23, in Exercise XIY. 

!4). Questions 3 to 12, in Exercise XV". 
5). Add together 88. 6d., 138. 4d., £5, £7 58., andOid. 

(6). What sum must be added to £75 68. 4d. to make £155 lOs.? 

(7). What win be the cost of 11 cwt. 2 qrs. at £51 78. 6d. per cwt.? 

(8). Divide £1,023 188. 4id. by 76, and also by 43. 

(9). Make out the bills 4, 7, 10, and 14, in Exercise XVI., deci- 
mally. 

(10). Find the difference between £13 5s. 6d. and £50, in farthings 
and in mils. 

(11). Find in mils the difference between the fourteenth and the 
fifteenth of £50. 

(12). If the price of a four-pound loaf were raised &om 4id. to 
20 mils, what would be the weekly gain to a baker who sells, on an 
average, 519 quartern and 843 half-quartern loayes on each working 
day? 

(13). If at Waterloo Bridge 4,000 persons pass in a day, paying 
a halfpenny, 261 cabs paying 2d., and 153 carriages and waggons 
paying 3d., what would be the daily difference in the bridge receipts 
if the tolls were altered to 2 mils, 1 cent, and 12 mils respectively ? 

(14). In 1851, 360,500,000 letters were delivered in the United 
Kingdom. Suppose the postage of each letter had been 4 mils 
instead of 1 penny, what would have been the loss to the Post Office 
revenue? If the postage had been 5 mils what would have been 
sained? 



68 



▲BITHHBTIO FOB BBGINKSBS. 



£ 



I 



MEASUEEMENT OF SUEFACES. 

86. Example. — A sv/rfcuie is dfeet 4 inches long and 2 feet 
5 inches broad; what is its area t 

Explanation. — ^The size of the whole surface is to be 
found by multiplying the number of feet and inches in the 
length by the number of feet and inches in the breadth. 

In the figure, let the line 
CE represent 2 ft. 5 in., and 
the line EB 3 ft. 4 inches. 

The whole area, CD, is 
made up of pieces of three 
difierent sizes. 

The largest pieces mea- 
sure 1 foot each way, and 
are called squa/refeet» 

There are six of these; 
they form the figure AB. 

Other pieces measure 1 
foot one way, and 1 inch 
the other. Each of these 
contains one twelfth of a 
square foot, and is called a 
prime. There are eight of 
these in the figure Co, and 
fifteen of these in the fi^nire 
BD. ^ 

The smallest pieces mea- 
sure 1 inch each way, and 
are called square inches. 

There are 20 of these 
pieces ; they form the figure 
^E. 

The whole area is there- 
fore 6 feet 23 primes 20 
inches, as in I. 

But since 12 of the 
smallest pieces, or square 
inches, make 1 of the larger 
or primes ; and 12 primes 
make lof the largest pieces, 
or square feet ; each part of 
the answer must be reduced 
by 12, as in II.; and thos 



1 ■ — IMIII 












■B . 











2 feet 6 inehet. 



D 



I. 



ft. in. 
3 4 
2 6 



20=5in.x4in,:=BE 

15 =3ft.x5iii.=BD 

8 =i2ft.x4in.= CB 

6 =3ft.X2ft.= AB 



H. 



6 23 20 =CEDA 

ft. in. 
3 4 
2 5 



16 
6 8 



8 = FI) 



8 O' 8'=:ACirD 



% 



the whole answer isr- 
sguarefeet no primes and 8 square inches. 
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87. Thii kind of computation is called Duodxcimal* 
becsoBe l)oth the linear foot and inch, and Hie gaperftcial 
foot or inch, are divided into 12 parts. 

But it is necessary to observe that though there are 12 
inches in a foot of len^h, there are 12 times 12 inches in a 
foot of surface. IliereK)re, the twelfth part of a square foot 
is not a square inch, but a piece measunng 1 foot by 1 inch. 

1 foot of lenffth = 12 inches = 144 seconds s= 1788 thirds. 
1 foot of suitace s 12 primes = 144 inches s 1728 thirds. 

88. It is usual to express these subdivisions by accents, 
thus — 

7 ft. 8' 6' 4 "= 7 ft. 8 inches 5 seconds 4 thirds. 

8 sq. ft. 9* 4* 7" = 8 sq. ft. 9 primes 4 inches 7 thirds. 

89. The same principle must be kept in view in all square 
measurement. Three feet make one yard ; but 3 times 3 
sq. feet make one square yard. 320 poles make one mile ; 
but 320 X 320 square poles make a square mile. 

90. EuLE.t-^Midtiply the feet, inches, and seconds in the 
length by the feet, incnes, and seconds in the breadth, ac- 
cordingto the following table : — 

Teet X feet = square feet. 

Feet X inches = square primes. 

Inches X inches = square inches. 

Feet X seconds = square inches. 

Inches X seconds = square thirds. 

Seconds X seconds = square fourths. 

Links X links = square links. 

Yards X yards = square yards. — (5. qfA,, 483.) 

. 91. EzjJCPLB OF WoBKiNO.— I. Find the aroa of a floor 17 feet 
^ inobes 6 Beoonds by 11 feet 8 indies 9 seconds. 

A. in. sec. 

17 2 6 

11 8 9 



1 (y 10" 10"' 6"" = 17 2^ 6" X 9" 
11 5' 8" = 17 2' &' X 8' 

189 3' 6" = 17 2' e" X 11 ft. 



201 10' 0" 10"' &"* = 17 2' 6" X 11 ft. 8^ 9" 

* From diiodecitn, a Lfttin word meaning twelve. 
. + Is all former roultiplieations, quantities, lengths, valnes, or nombcrt have 
baen talcen or repeated a certain nwHberqfHmeSt and ttie poduet baa always htm 
a number of the same kind at the multiplicand. In stnctnsss, Ibis is tha opty 
true multiplication. But in this rule we multiply figures together' whioh mean 
iengthf and the product is a number whiah meaus eurjkce. This is an- tfliftcial 
mad peoaliar kind of compound maltipUc^tion, which thenfora ra%ttii«a dkrtiaipt 
(explanation. 
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92. Land is measured by Gtmter's cliain, whieli is 4 poles 
or 22 yards long, and is divided into 100 parts, each of Trhioh 
is called a link. 

An acre is equal to a parallelogram 40 poles long and 4 
poles broad ; that is, 10 chains or 1,000 Imks long, and 1 
chain or 100 links broad. There are therefore 1,000 x 100, 
or 100,000 square links in an acre. 

It is usual, in measuring fields, to reduce both length and 
breadth to links, and then to find the number of acres by 
cutting off five figures from the right of the product. This 
is the convenient way of dividing by 100,000, which is the 
number of square links in an acre. The remaining figures 
must be reduced to roods and poles by ascending reduction. 

93. EzavflbobWobking. — ^11. A field in the form of a rectangle 
measmres 17 chains 25 links by 21 chains 50 links ; find its area in 
acres. 

21 chains 50 links = 2150 links. 
17 „ 25 „ =1725 „ 

10750 

4300 
15050 
2150 



2150 
37,08750 square links = 37 a. 8750 Iks. 



But 8,750 sq. links are by reduction 14 poles. 
The area of the field is therefore 37 acres 14 poles. 

Ezbboise XX. 

(1). A rectangular parallelogram measures 4 ft. 3 in. by 6 ft. 7 in.'; 
what is its areaP 

(2). Multiply 14 fl;. 5 in. by 2 fl;. 6 in. j and 21 ft. 5' 4* by 18 ft. 2'. 

(3). Multiply 9 fl;. 2^ by 4 fl;. 3' 7'; and 16ft. 8' 3' by 12 fl;. 4' 8". 

(4). Find the area of a floor 9 ft. 3' 7' by 11 fl;. 9^ IV. 

?5). Find the area of a floor 14 fl;. 3' by 16 fl;. 7' 10*. 

(6). How many sq. yards are there in a surfEUje 16 ft. 4 in. by 
23 ft. 5 in.? 

(7). How many rods of brickwork are there in a wall 14 ft. high, 
and73ft. 6in. long? 

(8). Divide a floor 23 yds. 4 in. long, and 17 yds. 5 in. broad, 
into squares of 100 feet. 

(9). Find the number of sq. feet of paper required in a room 

12 ft. 6 in. long, 10 ft. 5 in. broad, and 11 feet high. 

(10). Two rooms open into one another; the one is 17 ft. 3 in. 
long and 12 ft. 5 in. broad, and the other is 19 ft. 7 in. long and 

13 ft. 4 in. broad ; how much carpet will cover both ? 

(11). I have a piece of drugget 5 yds. 1 ft. 7 in. long and 8 ft 
4 in. broad, to lay down in a room containing 100 sq. ft. ; how 
,jaueb will he leib onoovered? 



MSABUBBMBJrT OF SUBFACBS. 61 



(12). What is the area of a iqiiare fidd whoae aide meaaorea 15 
chains 40 linka? 

(13). How many stones, 9 in. hroad and 12 in. long, will be 
Teqoirad to pare a courtyard 15 ft. 8 in. long, and 12 ft. 6 in. 
broad? 

(14). A echoolroom was 54 ft. long and 36 ft. wide ; how many 
children would it accommodate, supposing 6 sq. ft. sufficed for each? 
On the same supposition, how many more children will be aeconi* 
modated in a room 32 ft. by 24 ft. than inoned6ft.by20ft.? 

(15). How many desks, 14 ft. long and 20 in. broad, can be 
made out of a piece of timber 120 ft. long and 5 ft. broad? 

(16). How many yards of paper, 42 in. wide^ will be required to 
oorer s wall 18 ft. long and 13 ft. \uA? 

(17). The base of a triangular Had is 26 diains 3 poles, and its 
perpendieolar 7 diains 1 pole ; what is its area? * 

(18). A rectangular field, whose breadth is 4 diains, has to be 
dinded into plot^ some of which are to contain an acre and others 
half an acre; what is the width of each allotment? 

(19). How many sq. ft. of piqper will be required to corer a room, 
if the height be 15 ft., the breadth 18 ft. 6 in., and the length 
27 ft. 4 in., and if there be in it a door 7i ft. by 3 ft. 6 in., two 
fireplaces, each 4 ft. 6 in. long and 4 ft. high, and three windows, 
each 10 ft. by 4 ft. 6 in. ? 

(20). What will a piece of marble, 7 ft 4 in. long and 5 ft. 6 in. 
broad, cost at 6s. per sq. ft. ? 

(21). What is the ai£ference between the number of acres in a 
parallelogram, one of whose sides is 738 yds. and the other 514 yds., 
and those in a square whose side measures 1,720 feet? 

(22). 4 sq. ft. 4 sq. in. being the area of a map which is laid 
down on the scale of an inch to a mile, required the number of 
acares represented ? 

(23). Find the di£ference between 25 sq. ft. and 25 ft. square. 

(24). The area of a floor contains 771 sq. ft lO' 6 in., and its 
length is 32 ft. 6 in. ; what is its breadth? 

QiS). If a space is 2 ft. 9 in. broad, and contains in all 34 ft. 4' 6', 
what is its length ? 

(26). A shMpfold, in the form of a square, is enclosed bj 80 
hurdles, each 5 ft. 6 in. long ; what is its area? 

(27). A room is 36 ft. sq. ; suppose it were a third as long again, 
how wide should it be in order that it may contain the same area? 

(28). How many yards of carpet, two Kct wide, will corer a floor 
17 leet long by 12 ft. 6 in. wide? 

J 29). A room, measuring 11 ft. in length, 8 ft. 6 in. in breadth, 
1 10 ft. 6 in. in height, ha» to be corered with a paper, measuring 
2 ft. 6 in. in width ; how many yards will be required? 

(80). A table contains in its nuhce 4A sq. ft., and it is 8ft long; 
what IS its breadth ? 

* A trisngleis ftlwajn half the ares ofa parallelogrtiii ofthe ssins baas an^illi. 
tods (5. ilT A 400). 
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MISCELLANEOUS QUESTIONS. 

(a) — Oral, (1). Add ameBo. times thirfceen to the third of forty-two. 

(2). Add together the third, the fourth, and the fifth of sixty. 

(3). How many times is the seventh of sixty-three contained in 
nizuBtyP 

(4). What ia the difference between the fourth and the lerenth 
d£ fifty-six? 

(5). By how much does the product of six and fire exceed their 
ram? 

(&), Add the half of ninety-four to the third of sixty-three. 

(7l. Take the eleventh of ninety-nine trom its ninth. 

(8). Find the product of the three numbers — ^four, tereo, and 
nine. 

i9). Divide the sum of nineteen and fifteen by thdr diffmrenos. ' 
10). What change shall I have out of a soyereign, after paying 
for fiye articles at 2s. 7id. each, and three at Is. 9d. ? 

(11). A quarter of a pound of tea at 4b. 4d., a pound and a half 
of ooffee at Is. 6d., and 3 pounds of sugar at 6id., have to be paid 
for with a crown piece; what is the change ? 

(12). What is the amount of the following bill:— 2 yds. at 
la. 7d., li yds. at 2s., 5 yds. at 3fd., and 6 reds of cotton at |d. 
each? 

<13). 7i lbs. of meat at 6d. ; 5i lbs. at 7d.; 12i lbs. at lid. 

(14). What are the wages of two men for 6i days at Is. 6d. per 
day each? 

(15). Find the number of threepenny pieces in a sovereign. 

!16). How many 3-mil pieces are there in 4 florins ? 
17^. Multiply the number of fttrthin^s in 7id. by 4. 

(18). Find the number of halfpence m three sixpences, two four* 
penny pieces, and a half-crown. 

(19). Multiply the third of a crown by seven. 

(20). What are the dimensions of a square plot measuring 15 feet 
each side ? 

(21). At dd. a foot what will it cost to pave a courtyard meaninng 
20 feet by 12? 

(82). At sixpence a yard what will it cost to paint a fence, half a 
mile in length ? 

i28^. Mukipiy three-fourths of forty by two-thirds of twelve. 
24). A boy is employed in a field at eightpence a day, what will 
lie cam in five weeks ? 

(25). How long will a labourer, who earns 8s. fid. a week, be in 
earning £5 ? 

(26). Walking 12i miles a day, how long shall I be on a jonmej 
of 100 miles? 

(27). A hoop is a yard and a half in ciroumforenoe, how many 
times will it turn in 600 yards ? 

(28). Add together 7, 9, 11, 16, 8, 5, 7, and 10. 
I (29). Add together 6s. 4d., 78. 6d., 3s. 4d., 4s. 7d.| and IIH 
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(80). Add &we hnndred and eleren to two himdrad and aeTenleen, 
ana take tha veaoU firom a thousand. 

(31). Multiply 34 bj 15, and take the result from 1,000. 

(32). Nine dozen penoe ; Seren score Earthings ; One hundred and 
fifty threepennj pieces ? 

(83). Take the third of a half-crown, the fborth of a CK>wa> and 
the fifth of half a sovereign, from the haif of a five-pound note. 

(b) — Written. (1). A farmer expends £371 lOs. 3d. in baying 
hones and oxen ; 12 of tiie former cost £21 9s. each, and be bujs 9 
of the latter, what is the price of each ox? 

(2). What will be the expense of ssstoring a public monumanti if 
it is paid for by 280 persons, who contribute a guinea each ; by a 
pouiy subscription from 8,400 contributors $ and by the proceeds 
of a sale, amounting to £66 5s. ? 

(8). If the first of February in leiq^year frU on Monday, on wittt 
day of the week wiU the 2nd of I>eoemW &11 ? 

(4.) A batcher has five oxen, whose arerage weight is 890 lbs. ; 
out of these pieces hare to be cut, weighing 7, 8i, 9, llf , 17, 20i, 
and 21i lbs., and of each an equal number. How many pieces oan 
be cut? 

(B). "Find the difference in acres between a field of 12 chains sqaare, 
ana one of 12 square chains. 

(6). A grocer mixes 24 lbs. of tea, worth Ss. per lb., 42 lbs. at 
4b. 6<L, and 19 lbs. at 4a. together ; he sells the mixture at 5s. 4d. 
per lb. : what is his whole profit ? 

(7). An officer's pay is 128. 3d. per day ; if oat of this he spend 
£3 128. per week, how much will he be able to save in half a year? 

(8). The stones of a windmill are so connected with the perpen- 
dicular shaft that ihej go roand 3i times for erery rerolation oi tiie 
shaft ; the shaft revolyes 3 times as often as the sails, and the sails 
rerolye 9 times per minute ; how many revolutions will the stone 
make in a day of 12 hours ? 

(9). A mannfactuger of woven silk employs 200 hands, each of 
whom makes oa an average 4 yds. per day, and receives wages at the 
rate of 6id. per yd. ; what sum wiU he pay in wages every year P 

(10). How many days elapsed from January 19th, 185iS, to June 
a4th,1857? 

(11). Seven men found a nugget of gold, weighing 45i lbs.; 
on aelling it each man received as his slure £276 ISs. 4d. ; what 
was the worth of the gold per 0£.? 

(12). 22 cwt. of tea were bought in China for £28 148. 6(L The 
freight was £3 Is. 4d. per cwt. ; the duty Is. 3d. per lb. ; the 
whwrfsge and other expenses, £23 78. 6d. $ the whole was sold at 
3s. 4d. per lb. : what was guned or lost ? 

(13). A man has to go a journey of 400 miles. He walks Xi 
hoars a day, at the rate of a mile in 20 minutes. When will he nach 
ihe end of his journey, supposing him to go 78 miles out of hit vmgf 
to walk 6 days in the week, and to be detained 5 hours by iLhi«iV% ^ 
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(14). If sailcloth be bought for lOd. per yard, and sold for Is. 4ld., 
what would be the total gain on 100 pieces, measoiing 3 yds. 3 qrs. 
each, and 54 of 2 yds. 3 qrs. each ? 

(15). If 2 cwt. 3 qrs. of sugar be bought at the rate of 4d. per 
pound, and sold for £5 15s. 6d., how much is gained ? 

(16). In a wire-mill there are 50 wire-drawers and 20 labourers. 
If each drawer receives 30s. per week, what must be paid to each 
of the labourers, so that the sum paid in wages per week shall 
be £90? 

(17). How long will a man be walking 15 miles, supposing he takes 
80 steps s minute, and walks at the rate of 2 ft-. 6 in. each step? 
By how many feet does the equatorial diameter of the earth, which 
is 7,924 miles, exceed the polar, which is 7,898 miles ? 

(18). The distance of Jupiter from the sun is 496,494,000 miles. 
In what time does the light of the sun, which trayels at the rate of 
192,000 miles in a secon<^ reach that planet ? 

(19). By how much does a field of 7 a. 3 r. 2 p. exceed one which 
measures 7 chains 57 Unks in length and breadth ? 

(20). The average prices of wheat, barley, and oats during the seven 
years preceding 1851 were 7s. l^d., 48. lid., and 2s. 9id. per bushel 
respectively. What, at that rate, would have been the difference 
in the value of two farms, the one producing 53 bushels of wheat, 27 
of barley, and 40 of oats, and the other 29 of wheat, 60 of barley, 
and 34 of oats ? 

(21). In Middlesex the property rated for the relief of the poor is 
of the annual value of £7,584,668. Suppose on an average the poor 
rate amounts to 5id. in the pound throughout the county, what will 
be the total sum raised ? 

(22). The Blaokwall Eailway is 5i miles long, and cost at the 
rate of £256,050 per mile ; what was its total cost ? 

(23). A butcher gave 28 lbs. of mutton to a grocer for 18 lbs. of 
sugar at 8id. per lb. ; what was the price of the mutton ? 

(24). There are 1,175 casks in a cellar, each containing 3 gaJs. 8 
qts. 8 pts. and 3 half-pints ; how much do they all hold ? 

(25). Divide £357 12s. 2d. amongst 3 men 4 women and 6 chil- 
dr^ so that each man shall have twice as much as a woman and 
four times as much as a child. 

(26). What quantity of shalloon that is f yd. wide will line 7i 
yds. of doth li yds. wide ? 

(27). If a spoon weigh 15 dwts. 11 grs. how many such spoons 
can be formed out of 122 oz. 9 dwts. 1 gr. ? 

(28). How many acres are there in a field 387 yds. long and 275 
wide? 

(29). Suppose each person consumes 5 bushels of com per annum, 
what is the yearly consumption of England, the population being 
20,986,468? 

(80). At £2 16s. lOd. per cwt., what is the cost of 176 cwt. 1 qr. 
14 lbs.? 

(81). It is oalonlated that an acre of ground sown with wheat 
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yields saffident for the annual confiumption of two persons ; how 
mi^ square miles ought to bo under cultivation to supply the people 
of Kent, who amount to 619,225 ? 

(32). If a fence cost 28. 8d. per yard, how much will it cost to 
enclose a field 427 yds. long and 128 wide ? 

(33). If I purchase 16 yards of silk at 6s. 8d. per yd., 27 yds. of 
calico at 2id., and 35 yds. of ribbon at Is. Id., what is the amount 
ofmvbiU? 

(34). There are two boxes of raisins, the one weighing 1 cwt. 1 qr., 
and the other 127i lbs. ; what is the difference in their yalne, sup- 
posing the rabins are worth 5id. per lb. ? 

(35;.* How many tenpenny pieces in £17 10s. 6d., and how many 
American dollars, value 4s. 6d. each, in the same sum ? 

(36). If one-twelfth of a gold coinage be alloy, how much pure 
gold is there in 753 pieces, weighing 61 grains each P 

(37). Find the difference between the weekly inoome of two per- 
sons, one of whom receives £350, and the other £480 per annum. 

(38). If, out of an income of £500 per annum, a gentleman spends 
a guinea a day, what does he save ? 

(39). Three persons embark in business, the first contributing five 
shares of the capital, the second three, and the third two : the whole 
sum required is £5,350 ; what are their several shares ? 

(40). What number subtracted from the product of 26 and 14 
will l^ve the product of seventeen and nineteen ? 

- (41). A line 35 yards long is used to measure a road 14 miles 
long ; ho^ many times will the line be used ? 

(42). A house is rated at £85, its actual rent is £95, the poor 
rate is at Is. 2d. in the pound, ike lighting and paving 2|d., the 
church rate at 6|d., and the house tax at 5a. ; what sum does the 
owner p^yfor rent and taxes every quarter ? 

(43). What is the entire length of 65 pieces of doth, each mea« 
surine 45yd8. 1 qr. 1 nl. ? 

(4^. When the income tax was reduced from Is. 2d. to 5d. in the 
pound, a professional man estimated that he should save £22 lOs. 
per annum by the change ; what was his income ? 

(45). The annual value of rateable property in the county of Kent 
is £2,340,836 ; what sum would be produced by a uniform rate of 
lid. in the pound throughout the county ? 

(46). If the weight of 255,255 qrs. of oats is 36,465 tons, what is 
the averaee weight per quarter ? 

(47). If the value of 133,167 qrs. of wheat is £339,022, what is 
its value per quarter ? 

(48). Find the value of 240 sacks of potatoes at 88. 6d. per sack ; 
120 sheep, 80 lbs. each, at 6d. per lb. ; 60 stone of wool at I7s. 6d. 
per stone ; and 30 pigs at 30s. each. 

(49). What will be the rent of a house for 3 months, 2 weeks, 
and 4 days, at £4 14s. 6d. per month ? 

(50). If tea which cost 2s. 3d. per lb. is sold at 3s. 6d., how 
much will be gained on 1 cwtt 8 qrs. ? 
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(II). If I paj £28 per owt. for tea, and sell it for £82 10i.,liow 
much must I iell to gain £169 I7f. 6d? 

(52). How many times is £24* lis. 6id. contained in £8/)60 
8s. lOd. ? 

(53). How many times will a wheel 16^ feet in droumBsrenoe 
torn round in a distance of 24 m. 8 for. 25 p. ? 

(54). If 48 doien of wine, each bottle containing 1 pint and a balf| 
cost £76 168., what is the worth of the wine per pint ? 

(55). How many parcels of 3 oz. each are there in 16 owt. 
1 qr. 18 lbs. ? 

(56). Make out a bill, and find the amount of the fbllowing 
articles :— 274 yds. of linen at 8s. 5id. ( 239 yds. at Ss. Xld,; 
179 yds. of Irish at 2s. S^d. ; 175 at Is. 9fd. 

(57). The number of receipt stamps used in 1852 was 5,290^1 : 
of these, 14,256 were ten shillinff ; 15,878 were seven shillinfft and 
sixpence ; 28^112 were fire shflUng ; 44,109 were four shiUing ; 
165,947 were half-anirown ; 860,628 w«re eighteenpenny } 1,051,828 
were one shilling; 1,568,136 were sixpenny; and the rest were 
threepenny stamps. What was the totaj amount of duty ? 

(58). The expense of distributing the stamps mentioned in the 
last sum was £3,881, and £13,586 waa allowed in the form Oi dis- 
count to purchasers ; what did the Croyemment actually reoei?e? 

(59). Mow many yards of cloth worth 18s. lid. per yd, muft be 
given in exchange for 720 yards at 3s. 7id. ? 

(60). At the rate of £2 15s. per yd., what will be the expenie of 
constructing a railway 78 miles in leneth P 

(61). A man has three debts owing to him by persons who 
become bankrupts : the first owes £427, and pays 5s. in the pound ; 
the second owes £128, and pays 4s. 6d. in the pound ; and the 
third owes £57, and pays lis. 9d. in the pound ; how much does 
he lose in all ? 

(62). A person with £10 58. 2d. in his pocket goes on a journey* 
His railway £eu?e is 6 fi. 4 cents. ; his cab-hire, 1 fl. 2 o. 5 m. ; he 
spends at a hotel 7 fl. 3 o. per day for 4 days ; and returns in a 
first-class carriage, the &re being half as much again as ha paid 
before : how much will he bring back ? 

(63). The sum of £9 3fl. 4c. 5 m., and £21 5 fl. 5 m. has to be 
divided among 18 persons ; how much will each receive? i 

(64). A pipe of wine is bottled off, so that three-fourths is in 
quart bottles, and the rest in pints ; how many dozen bottles will be 
filled? 

(65). Suppose 1,524 yds. of cloth are bought at 68. 9id. and sold 
at 8s. 6d. per yd., how much is gained P 

(66). A house and furniture are together worth £3,745 10s., but 
the house is worth four times as much as the furniture ; what is the 
worth of the house ? 

(67). A man receives £3 8s. per week, and spends £35 per 
^Barter; how much will he be able to aave m ^ ^jcax^^ 
(68), From a piece of ground of 2^ acxoaA ^* *^ ^* ^^ tG'^csa^at % 
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chtxrch and churchyard, and 2 r« IS p. for a school and play- 
^und ; how many perches remain ? 

(69). How long will a person he in walking from London to 
iyoMiham, a distance of 6^ miles, if he takes 16 steps per minute 
>f 2 ft. 3 in. each ? 

(70). If I buy 6 bales of doth, each bale containing 5 pieces, and 
each piece 25 yards, at 7s. 4d. per yard, what does it post ? 

(71). Divide 68 gallons of oil into an equal number of gallons, 
quart, pint, and half-pint measures. 

(72). How many grains of alloy are there in 3 lbs. of jewellert' 
gold, 18 carats fine {24i carats being the standard) ? 

(73). How many more grains are there in the ayoirdupois pound 
than in the troy pound ? 

J 74). A horse runs round a field in 16 seconds ; how many times 
L he go round it in 6 minutes 46 seconds ? 
(76). Eome was founded 763 B.C., which is called the ^ear 
1 A.ir.o. ; in what year of Eome was Jerusalem destroyed by Titus, 
70 years a.d. ? 

(76). Find the rent of 600 a. 3 r. 26 p. of land, at £2 7s. 4d. per 
acre. 

(77). How many square feet of deal are wanted to make a box, the 
length of which is 8 ft. 6 in., the depth 2 ft. 3 in., and the width 
1ft. 6 in.? 

(78). What is the area in square feet of a rectangular garden, the 
length of which is 126 yds., and the breadth 68 yds.? 
72 + 66 + 374 . 274 - 84 -f 419 

419 - 56 ' 18 H- 6 H- 6 ' 

61 X 4 X 6 X 18 J (215 -f 85 + 8) X (41 -f 6 -f 8). 
(176 -f 48 -f 62) X (327 -f 163 - 210). 
(£27 4s. lOd. + £16 8s. 8d.) x (193 + 16). 
£29 lis. 4id. -4- Is. 7id ; £3 Ss. 2id. -r- Md. 
How many acres are there in a triangular field, the base of 
which is 1,620 yds., and the altitude 864 yds. ? 

(86). !Find the difi^S^ce between the area of a square table, the 
tide of which is 6 ft. 8 in., and that of another, measuring 6 ft. 4 in. 
by 4 ft. 6 in. 

(86). Make out the following bill, and find the amoimt : — Material 
fbr laying water pipes. 64 ft. 6. in. of piping, at 7id. per foot. 
Labour, 2 men, 1 day, at 4s. 6d. per day ; 2 men, 1 day, at 2s. 9d. 
oer day. Be-roofing outhouses, 2 (26 ft. 6 in. x 30 ft.) stables, at 
IB, per square ; 15 ft. X 9 ftf lod^e ; and 12 ft. 9 in. X 12 ft. hen- 
xoost, at 48. 6d. per square. Buildmg kitchen, £29. Bricklayer and 
labourer, 3 days, at fs. 3d. per day ; 15 drain tiles, at 18s. per score. 
(87). How many hurdles, 2i yds. long, wiU surround a square 
field, measuring exactly an acre ? 

(88). What will it cost to paint a room, measuring 21 ft. 6 in. 
long, 18 ft. 3 in. broad, and 12 ft. high, at 21d. per sq. foot, 
allowing for two fireplaces, each 7 ft. 4 m. by 4 ft. 6 in., and for 
ihrae windows, each 9 ft. 6 in. by 8 ft. ? 
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13 


14 


15 


" 


17 


18 


19 


20 




13 


169 


182 


195 


^ 


221 


234 


247 


260 




14 


182 


196 


210 


234 


238 


252 


266 


280 




15 


196 


210 


225 


240 


255 


270 


285 


300 




16 


208 


224 


240 


266 


273 


288 


804 


320 




17 


221 


238 


255 


272 


289 


306 


333 


340 




18 


234 


352 


270 


288 


306 


324 


343 


360 
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266 
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323 
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MEASUEE8 OF VALUE.— MONEY. 

I. Fbeseitt English Mokst. 
A Fabthiwo (i) 

1 Peiwy (Id.) =4 farthings 

1 Shilliko (Is.) =12 pence =48 fSfirthings 

1 SoYEBEiGN or Pound (£l)=208hilluigs=240pence=960farthing8. 

II. Pence Table. 



£ 8. d. 



12 pence, 

20 

24 

30 

36 

40 

48 

50 

60 

70 

72 

80 

84 

90 
100 
120 
200 
240 
300 
400 



» 
91 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 



1 
1 
2 

2 
3 
3 

4 
4 
5 




8 

6 

4 

2 




6 10 
6 



8 

6 

4 



6 
7 
7 
8 

10 

16 8 

10 

16 

1 13 4 



£ 8. d. 

480 pence 2 

500 „ 2 18 

600 „ 2 10 

700 
720 
800 
900 
1000 



99 
99 
99 
99 
99 
99 



III. Shillinqb Table. 



20 shillings 
30 
40 
50 
60 
70 
80 
90 
100 



99 
99 



99 



99 



99 
99 
I) 
99 



2 18 


4 


3 





3 6 


8 


3 15 





4 3 


4 


BLE. 
1 





1 10 





2 





2 10 





3 





3 10 





4 





4 10 





5 






IV. Peoposed English Money on a Decimal System. 

A Mil = one-thousandth of a pound. 

A Cent = 10 mils, or one-hundredth of a pound. 

A Elobin = 10 cents ^ 100 mils, or one-tenth of a pound. 

A Pound = 10 florins = 100 cents = 1000 mils. 

V. Miscellaneous and Obsolete English Coins. 

A Moidore = 278. A Guinea = 21s. Od. A Noble = 6s. 8d. 
A Jacobus = 258. A Mark = ISs. 4d. A Crown = 5s. Od. 
A Carolus = 238. An Angel =: lOs. Od. A Groat = 4d. 



MEASUEES OF LENGTH. 
I. Long Measitbe. 



1 Inch. 
1 Foot 
1 Yabd 

IPOLB 



=12 inches. 

=3 feet = 36 inoties. 

=5i yards=16i feet =198 in. 
1 FDBL0iNG=40 poles =220 7ards=660 feet =7921^ vcs.. 
1 M11.B =8 fur. =320 poleft=V]Q^ ^dA«=V22^ <^.=.^Sf^ 
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n. StnarETOB's Mbasttbe. 
1 Link (Ik.) = TfJ inches. 
1 Chain = 100 links = 22 yards. 
1 F1JBLON& = 10 chains = 1000 links = 220 yards. 
1 Mile ss 8 furlongs^ 80 chains = 8000 links = 1760 

III. OiiOtH Measijbe. 
1 NaiXi = 2i inches. 

1 QuABTEB = 4 nails = 9 inches. 

1 Yabd = 4 quarters = 16 nails = 86 inches. 

1 English Ell = 5 quarters. 
1 Fbbnoh Eil = 6 quarters. 
1 I^LBHiSH Ell = 3 quarters. 

rV. MlSOELLANEOTTB OB OBSOLETE MeASTTBES OF LeNGTI 

A Like = -^ of an inch. 

A Palm = 3 inches. 

A Hand (for measuring horses) = 4 inches. 

A Span = 9 inches. 

A Cubit = 18 inches. 

A Fathom = 6 feet. 

A Degbee = 69*1 miles. 

A GEOGhBAFHiCAL MiLE = ^ of a degree. 

A Greek Stadium = -1149 English mile. 

A PABASANa = 30 stadia, or 5^ English miles. 

A LoGh Line, used by sailors = 48 feet. 

A Piece of Calico c= 28 yards. 

A Piece of Irish Linen = 25 yards. 

A Piece of Muslin = 10 yards. 
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MEASURES OF AREA OE SUEFACE. 
I. Land oe Squaee Measube. 
1 Squaee Inch. 

1 Squabe Foot =:144 sq. inches. 

1 Squabe Yabd =9 sq. feet=1296 sq. in. 

1 Squabe Pole or PEBCH=30i sq. yds. 
1 Squabb Bood s40 sq. poles or perches=:1210 sq. 

1 AcBE =4 sq. roods =4840 sq. 

1 Squabe Mile =640 acres. 

n. Subtxyob's Measube. 
1 Square Line. 

1 Squabe Chain = 10000 square links. 
1 Hood = 26000 square Unks. 

1 ACBE = 100000 square links. 

III. Miscellaneous ob Obsolete Measubes of Subfac 

A Hide of land=100 acres. A Squabe of Floobing=100 
A Yabd of land= 30 acres. 1 Rod of Bbickwobk =272i 

1 QuibB of paper == 24 sheets. 

1 BSAX as 20 quires. 



TABLBa OF WBiaRTB AITD XBAStTBBS. fl 

MEASUBES OP SOLIDITY.— I. 

1 Cttbic Inch 

1 CuBio Foot = 1V98 cubic inchef . 

1 Cttbio Yaed = 27 cubic feet. 

n. — ^MtSOBLLAKIOUB MlASUSBS OV SqLTDITY. 

1 Load, or Tou of Hewn Timber = 60 cubic feet 

1 Load, or Ton of Bough Timber =40 „ 

1 Ton, in Shipping =42 „ 

1 Ton of Marble =12 „ 

1 Ton of Portland Stone = 16 „ 

1 Ton of Bath Stone =20 „ 

MEASUEES OF CAPACITY. 

I. TTtfPBTtlATi MXASUBB. 
1C^IIL 

1 Pint = 4 gills 

1 QuABT = 2 pints = One-fourth of a gallon 

1 O^AiiLON = 4 quarts 

1 Peck = 2 gallons = 8 quarts 

1 Bushel = 4 pecks = 8 gallons 

1 Coomb = 4 bushels = 32 eallons 

1 QtTABTEB = 2 coombs = 8 bushels = 64 gaUoUil 

1 Load = 5 quarters = 320 gallons. 

II. Wine Meaaubb. 
1 Ankeb = 10 gallons 

ITIEBOE = ^ }> 



1 Puncheon = 84 

1 HOGhSHSAD = 63 



9» 



IPiPB = 126 „ 

ITtjn = 252 „ 

ni. Ale and Beeb Msabube. 
1 EiB£iN = 9 gallons 

1 Kixdebkin = 18 „ 

1 Babbbl = 36 „ 

1 HOGhSHEAD = ^ » 

IBUTT = 208 „ 

ITiTN = 216 „ 

lY. MlBOELtANXOUS MEASUSES 07 CaPAOITT. 

1 Sack = 3 busheb 

1 Chau)]ion = 36 ,» 



MEASUEES OF WEIGHT. 

I. Tbot Weight. — (For Weighing the Precious Metals.) 
1 Gbain 

I Pennyweight = 24 grains 
1 Ounce = 20 dwts. = 480 aams 

1 Pound = 12 oz. =.^ M;i\^«\i^ — ^^RIS* 
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n. Apothboabibs' Wbight. 
(For Drugs and Medical Prescriptions.) 
1 SCBITPLE (9) = 20 grains 
1 Dbaohm (5) = 3 scruples = 60 grains 
1 OxTNOB (3) = 8 drachms = 24 scruples = 480 grains 
1 PoiTin) = 12 ounces = 96 drachms = 288 scr. = 5760 grs. 

in. AvoiEDirpois Weight.— (For Ordinary Purposes.) 
1 Dbam 

1 Ounce = 16 drams 

1 PouKD = 16 ounces = 256 drams = 7000 grains 
1 QuABTEB = 28 lbs. = 448 ounces = 7168 drams 

= 112 lbs. =l792oz. = 28762 drs. 

= 80qrs. =2240 lbs. = 35840 oz. 

TV. Wool Weight. 

1 Clove = 7 lbs. (avoirdupois) 

1 Stone = 2 cloves 

1 Tod = 2 stones 

1 Wet = 6i tods 

1 Sacb = 2 weys 

1 Last = 12 sacks 

V. Miscellaneous and Obsolete Measuees op Weight. 



1 CWT. 
ITON 



= 4qrs. 
= 20cwt. 



1 Stone 

1 Stone of Meat 

1 Sack of Goals 

1 Truss of Straw : 

1 Truss of Hay 

1 Load 

1 Pack of Wool 

1 Firkin of Butter; 

1 Fother of Lead ; 

1 Stone of G-lass 



: 14 lbs. 

: 8 lbs. 

: 2 owt. 

: 36 lbs. 

: 60 lbs. 

: 36 trusses 

:240 lbs. 

: 56 lbs. 
: 19i cwt. 

: 5 lbs. 



1 Pocket of Hops =112 lbs. 

1 Firkin of Soap = 64 lbs. 

1 Gallon of Salt = 7 lbs. 

1 Bag of Rice =168 lbs. 

1 Chest of Tea = 84 lbs. 

1 Quintal of Fish =112 lbs. 
1 Barrel of Anchovies = 30 lbs. 

1 Barrel of Flour =196 lbs. 

1 Gallon of OU =9 lbs. 



MEASURES OF TIME. 
I. Time Table. 
1 Second 
1 Minute = 

1 HOUB = 

IDax = 

1 Weee = 

1 LuNAB Month = 



28 days 
52 weeks 1 



day 



60 seconds 
60 minutes 
24 hours 
7 days 
4 weeks = 
1 Year = 365 days = 

The year is diyided also into 12 calendar months ; of which February 
has 28 days in ordinary years, but 29 in leap-year, or evfcry 4 years. 
The others have 31 days, except those mentioned in the following 
couplet— " Thirty days hath September, 

April, June, and November." 

II. Miscellaneous Measubes of Time. 

1 Lugtrum = 5 years 1 Lunar Cycle = 19 years 

1 Century = 100 years 1 &o\bx C^ck = 28 years 
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PART II. 



PEIME AND COMPOSITE NUMBEES. 

94. The nnmheT Ji/teen is made up of three times ^r^. 

95. Three and five are called its Factobs or Measubxs. 

96. When a number has factors or measures it is called 
a Composite Kumbeb, or a Multiple of its factors. 

Thus Twenty-two has the factors eleven and two, and 

Sixty -three nine and seven ; 

Therefore, twenty-two and sixty -three are Composite Num- 
bers. The one is a Multiple of eleven and two, and the other 
of nine and seven. 

97. The number seventeen is not made up of factors. No 
two numbers multiplied together make seventeen. When 
any number has no measure, it is called a Pbime Numbeb. 

Thus three, eleven, and nineteen are prime numbers. 

98. Suppose we wish to find whether the number 345 is a 
prime number or not, we must try whether any number will 
divide it ; thus, — 

3)345 As the number is an odd one, it cannot be 
£ytTk divided by two ; so we try three as a divisor, and 

' afterwards five, which is the next prime number. 

2^ The quotient 23 is a prime number, ror it is divisible 
by no other number. 

We have now found that 345 = 3 X 5 X 23 ; and because 
3, 5, and 23 are prime numbers, we have resolved the number 
into Pbime Factobs. 

* 99. EuLE. — To resolve a number into prime factors, divide 
by the smallest prime number which wifi measure it ; then 
by the smallest prime number which will measure the quo- 
tient, and so on, until the quotient is a prime number. 

EXEBOISE XXII. 

(a) — Oral, DiBtinguish the prime nambers, and find the prime 
factors of the composite numb^, in the following list : — 

(1). 8, 15, 22, 29. (2). 7, 35, 63, 100. 

(3). 27, 19, 37, 39. (4). 11, 36, 120, 68. 

(5). 64, 34, 49, 78. (6). 23, 54, 132, 141. 

lh)-^WrUten, (1). 340,687,624. (2). 74. 518, 193. 
(3). 412, 1000, 218, 615. (4). 723, 514, 862, 500. 

(5). 167, 219, 347, 281. (6). 2174, 3052, 4096. 

(7). 3261, 5782, 149, 320. (8). 2172, 3638, 1236. 

(9). Make a list of the prime numbers between 1 and 200. 

F 
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GEEATEST COMMON MEASURE. 

100. Example. — What is the greatest number which will 
divide 105 and 266 without a remainder ? 

Explanation.— K these numbers were in the tables, we 

eonld compare them at once ; but as they are so great, we 

must use another method. 

106)266(2 Whatever number measures the 

210 diyisor and dividend of a division 

"66)105(1 B^^^ measures the remainder also 

56 (^- of^'* 151)- ^® therefore make 

49156(1 greater number, 266, the divi- 

49 dend, and the less, 105, the divisor. 

-— ^ Thus we find that the required num- 

7)49(7 ije,. must also be the measure of 106 

jz. and 56. These numbers are smaller 

than the first pair ; but as they are 

too large, we make the greater the dividend, and the less the 

divisor, of a new sum. In this manner we find that the 

number required is also a measure of 49 and 56. But we 

know from the tables that seven is the greatest number 

which will divide both 49 and 56. 

Seven is therefore the greatest number which will divide 
both 105 and 266. 

101. This number is called the Gbeatest Common Mea- 
SUBB of the two numbers, because it is the largest number 
which will divide both of them without a remainder. 

102. E<nLB. — ^Divide the greater number by the less ; if 
there be no remainder, the less measures the greater ; but if 
there be a remainder, bring down the first divisor, and divide 
it by the remainder ; afterwards bring down each former 
divisor in the same way, until there is no remainder. The 
last divisor is the greatest common measure. 

EXBBCISE XXIII. 

{a) — Oral, Find the Q-. 0. M. of the following numbers : — 

1). 35 and 25, 15 and 12. (2). 16 and 10, 14 and 63. 

(3). 55 and 100, 64 and 28. (4). 20 and 30, 108 and 90. 

(5). 27 and 60, 80 and 120. (6). 75 and 33, 96 and 110. 

(7j. l8.3d.&4id.,38.&98.4d. (8). 10s. & 6s. 8d., 28. 6d. & 9d. 

(ft) — Written, Find the Q-. 0. M. of the following numbers : — 
1). 570 and 720, 618 and 314. (2). 162 and 2763, 323andl700. 
(3). 85 and 204, 478 and 1100. (4). 285 and 3819, 946 and 4800. 
(5). 602 and 1082, 12987 and 1494, 1147 and 961. 
(6). 6006 and 3818, 67690 and 82719, 43902 and 49598. 



[7). 8246 and 6727, 18195 and 5655. 

(8). 4b. Hid. and 78. 7d. (9). i 

(10). 80. 8d. and 158. lid. (11). 138. Hd. and 16s. 6d. 



8). 4b. Hid. and 78. 7d. (9). £5 and £1 17s. 6d. 
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LEAST COMMON MULTIPLE. 

108. Example, — Wh(xt is the smallest number which eon» 
tains both 12 and 18 as factors f 

Explanation. — The product of these nnmbers is 216; 
and this number is of course a multiple of both 12 and 18, 
for it contains 12 eighteen times, and 18 twelve times. 

But the two nnmbers 12 and 18 have the common measure 
six (102). Therefore the sixth part of the product will con- 
tain both factors (S, qfA,, 163). For, because 12 is made 
up of twice six, and 18 of three times six, 

12 X 18 = 2 X 6 X 3 X 6 = 216, 
and 2 X 6 X 3, or 36, contains 12 three times and 18 twice. 

Thirty-six is therefore a Common Multiplb of eighteen 
and twelve, though it is less than their product. 

104. The Least Common Multiple of two or more numbers 
is often required in Arithmetic, and must always be found 
by throwing out the Common Factors of the numbers. 

106. Bulb. — To find the Least Common Multiple of any 
numbers, divide as many of them as possible by any prime 
number which is a common measure ; bring down the undi- 
vided numbers, and divide those in the second line by any 
prime number which measures two or more of them. Pro- 
ceed in this way, until no common divisor can be found. 
The product of all the divisors, and of the numbers re- 
maining in the lowest line, will be the least common multiple. 

106. ExAMPLB OP WoBXiNa. — Find the least common multiple 
of 15, 18, and 20. 

6 )16 18 20 Five measures 15 and 20. Set down 8, 18, and 4. 

S)"! 18 4 ^^*' ^ ^^^^ measure two of these numbers, 8 and 

«ir~l A 4 ^®' ^^^ down 1, 6, and 4. 

*^ •*■ - Two measures 6 and 4. Set down 1, 8, and 2. 

13 2 

6 X 3 X 2 X 8 X 2 = 180 = L. 0. M. of 15, 18, 20. 

EXBROISB XXIV. 

(aS^Oral. (1). Find the L. G. M. of 6 and 8 ; of 10 and 12. 
(2). 15 and 10, 24 and 80, 18 and 15. (8). 20 and 80, 48 and 27. 
(4). 50 and 60, 85 and 55. (5). 63 and 18, 56 and 40. 

(6). 25 and 75, 120 and 80, 182 and 77, 99 and 12. 
(7). 3, 4, and 6 ; 10, 12, and 15. (8). 20, 30, and 40 $ 14, 21, and 70. 

ih)^WrUten. (1). Find the L. 0. M. of 24, 82, 10, and 15. 
(2). 64, 81, 63, and 90 ; 21, 11, 17, and 8 ; 16, 17, 18, and 19. 
(3). 80, 75, and 1515 ; 56, 54, 88, 21, and 83 ; 108, 11, and 99. 
(4). The nine digits \ 581, 928, and 249 ; 52, 81, 18, 90, and 88. 
(5). 620, 540, 75, and 27 ; 451, 55, and 289 ; 6, 11, 9, 21, and 80. 

6). 14. 19, 20, 24, and 88 ; 206, 100, and 809 ; 12, 85, 28, and 40. 

1. 8, 12, 20, and 100} 72, 64, 106, and 600 } 560, 760, and 960 



•: 
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VULGAE OB CX)irMON FRACTIONS. 
107. £ZJMPLE.—Wiai U tie fifth pari cftwo imekesf 

ExpLA^TATio^r. — The fifUi part of two inclies must 
be less than a whole inch ; and we hare to find what 
part of an inch it is. Let A C represent a line 
two inches long ; and let each inch be divided into 
fire parts. There are in all ten such parts, and the 
fifth of ten is two ; therefore the part U B is the fifth 
of two inches. 

Bnt C B is made np of two parts, each of which 
is the fifth of one inch ; therelore C B is two-fiflhs 
of one inch. 

The fifth pari qftieo inehet is therefbre the same as 
twofiflhs of one inch, 

108. The expression | is nsed to mean the fifth 
part of two, and is called a Fraction. The lower 
number (5) shows how many parts the inch has to 
be divided into, and is called the Dbkoxinatob. 
The npper nnmber (2) shows how many of these 
parts h)Eiye to be taken, and is called the Numbsatob. 

109. The Numbsatob is in &ct the Diyidbnd in a Divi- 
sion sum, of which the DrvisoB is the Dbkominatob, while 
the QnoTiBiTT is the whole Fraction itself. In ordinary 
division the quotient is generally a whole number ; in Frac- 
tions it consists of a part or parts of a whole number. 

110. In the diagram the part enclosed within the dark lino 
is three-fourths of the whole, because the whole 
is divided into four equal parts, of which three 
are separated from the rest. Tlie enclosed part 
may therefore be called f of the figure. 

But the same diagram is divided into eight 

?arts, of which six are separated from the rest, 
'he enclosed part may therefore be called f of 
the figure. 

So if the whole were divided into 24 equal 
parts, the dark line would include 18 of them, 
or If of the whole. 

f , I, and ^, are therefore different names for the same part 
or Fraction of the whole. 

For if we multiply or divide the number of parts into 
which the whole is divided (or the Denominator), and also 
multiply or divide the number of parts taken (or the Nume- 
rator) by the same number, we do not alter the value of 
the Fraction (S. of A,, 194). In this way we may change 
the form of any fraction in a great many ways. 
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111. Bttlb.— To express a fraction in its lowest terms, 
divide both numerator and denominator by their greatest 
common measure. 

112. Example of WoBKnro. — Reduce \li to its lowest name. 

By (102) 25 is the greatest common measure 
100 -a- 26 j_ * of the numbers. 
125-7-25 5 100 diyided by 25 gives 4 as quotient. 

125 divided by 25 gives 5 as quotient. 

•{■ is therefore the lowest expression for the 
fraction \^ 

EXBBOISB XXY. 

[a) — Oral. (1). Four-sevenths of thirty-five j five-ninths of 108. 

2). A of 84, f of 28, 1 of 60. (3). \i of 72, | of 160, } of 99. 

4). A of 40, f of 72, f of 49. (5). | of 18, ^ of 77, | of 63. 
(6). I of Is., f of Id., X of 2s. (7). |of 28.6d.,|of5s.,-j^of28.6d. 
(8). ^ of £1 lOs., ^ of 98., I of £1. 
[9). -^ of a week, f of 2 lbs., \i of 16 feet. 

. What fraction is 20 of 25 ; 17 of 19; 33 of 100; 15 of 75P 
. What fractions of a shilling are 4id., 7d., 9|d., lO^d. P 
(12). What fractions of £1 are 9s. 6d., 10s. 8d., 148. 8d., 178. 6d. P 
[13). Of what number is 20 f P of what is 15 f P of what is 25 { P 
[14). Of what is 96 if P of what is 17 i} P of what is 100 {} P 
a5). Of what sum is 2s. 6d. | P of what is Ss. ^ P 
(16). Of what sum is 5s. the fifth P of what is 28. { P of what is 
9d. i? of what is Is. 7d. ^^? 

17). What fraction is Is. of 2s. 6d. P 7d. of 28. 8d. P ^d. of 6d. P 
fl8). Express in lower terms the fractions -^f, f , \^, ^j, •^^. 
[19). Reduce to the lowest name -j*j*y, -j^, -jYj, -^y, ^^J. 
(20). Express in higher terms the fractions |, -^, -j^, f . 

[b)-'Written. (1). Findi|of£5j T^of£35; ^of£2. 
[2) . A- of 2 c wt. ; ^ of a week. (3) . ^fy% of 4 miles ; ^ of li owt. 
(4). What fraction is 7fd. of 158. P 198. 7id. of £2 lOs.P 
?5k What part is 177 sq. yds. of 2\ sq. m. ? 17 lbs. 6 02. of 8 qrs.P 
?6). Express ^^^^, t'jVt* *"^ s^doV i" lower terms. 
(7). Reauce to the lowest name, |iff^, ^|§, and i^^^. 
?8). Find £t^; 2^^ cwt. (9). 35^ weeks; 4^ tons. 

(10). What fractions of a ton are 2 cwt. 3 qrs., 1 qr. 19 Ibs.^ and 
17 lbs. 5 oz. P 

(11). What fractions of a mile are 15 yds., 8 fur. 27 p., 5 p. 4 yds. P 
(12). Reduce to the lowest name |f, -^\, -^^5-. 

;i3). m, im. ^VoV a^). t^*^, tIH- 

15). i^f^, mh m- (16). mh m- a7). T«yw» WuV 

[18). Of what sum is £1 178. 6d. iive-uineteenths P what length 
of road is that of which 175 yds. 2 ft. are -^ P 

(19). Of how much is 18 lbs. 6 oz. twelve twenty-fifths. 

(20). Ih how many ways can the fraction || be expressed by 
lower figures P 

F 2 
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IMPEOPER FEACTIONS AND MIXED ITOMBEES. 

113. Example, — Find another expression equal to \ of an 
inch. 

^ Explanation. — In tliis case tlie numerator is 
greater than the denominator. The number of 
parts, therefore, into which the whole is divided, is 
less than the number of parts recjuired. To find 
eight-fifths of an inch, we must divide more than 
a whole inch. Thus, in the figure, five-fifths, or 
A B, are one inch ; while eight-finhs, or C B, are one 
inch and three-fifths of an mch. 
* A 11^* The expression | is called an Impbopbb 
Fbaction, because it does not mean a part, but more 
than the whole, of a number. When an Impbopbb 
Fraction is changed into the form of a whole num- 
ber and a part, it is called a Mixed Kumbeb. 
Thus, If is a mixed number (5. of A., 185). 

115. Bulb. — To reduce an Improper Fraction to a Mixed 
Number, divide the numerator by the denominator, set 
down the quotient as the whole number, and the remainder 
is the numerator of the remaining fraction. 

To convert a Mixed Number to an Improper Fraction, 
multiply the whole number by the denominator of the frac- 
tion ; add the numerator, and place the denominator under 
the sum. 

Examples ov Wobeing. — Beduce ^ to a mixed number, and 
21^ to an improper fraction. 

I. 176 -T- 16 = lOif. n. 11 X 21 = 231 ; therefope 21 = Y?. 

Exebcisb XXYI. 

(a) — Oral. (1). Ten-thirds of a shilling ; f of £1 ; ff of an oz. ? 
(2). Twenty-seven elevenths ; V of 6d. ; || of Is. ; « of Id. ? 
(3). \% of 2s. 6d. ; 1^ of 5s. ; V of ^1 ? 
(4). tt of 20, V of 12, V of 3? (5). if of 30, V of 24, V of 42? 

(6). V, H, V. (7). -H. V. V. ^ (»). *i^ w, V. 

^9). Beduce to improper fractions 4^, 5|, 7|. (10). 1^, 5^, 4 J. 
(11). Express 7, 8, and 9 as fractions, with the denominator 4. 

(J) — Written. (1). Eeduce to mixed numbers *f^*, ^. 

(2). ^V, ♦HS W. (3). 'MS ^fiS •«*. 

(4). Express 17 as a fraction with the denominator 24; 12 with 
the denominator 11 ; 14 with the denominator 15. 

(5). Reduce to improper fractions VJ^^, 26^, At^^ 5,\. 

(6). 21^, 6V\r, 6^. (7). ^h 15tV, 26.if|. 

(»)' ^h m%» 42 1. (9). 7rJT, 3|if, lO^o'oV. 
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COMMON DENOMINATOES. 

116. JSXAMPLB.-^Compare the fractions \ and ^. 

Explanation. — ^Fiffchs and ninths are fractions of different 
values, and cannot be easily compared. But by (110) we 
may express the value of a fraction by higher numbers 
whenever it is convenient to do so, provided tmit both nume- 
rator and denominator are multiplied by the same number. 

If we multiply the numerator and denominator of f by 9 
the fraction { becomes g. 

And if we multiply the numerator and denominator of | by 
5 the fraction } becomes g. 

We can now compare the two fractions ^ and H because 
they both have the same denominator {8. of A., 199). 

117. Finding one denominator to two or more fractions is 
called reducing them to a Common Denominatob. This 
denominator must always be a Common Multiple of aU the 
denominators (8. of A., 201). 

118. E<ULE. — To reduce Fractions to a Common Denomi- 
nator, multiply the numerator and denominator of each 
fraction by all the denominators of the other fractions. 

Note. — ^When a less common multiple than the product 
of all the denominators can be found, make the least com- 
mon multiple the new denominator of each of the fractions ; 
divide this multiple by each denominator in succession ; and 
multiply the numerator by the quotient thus found. 

119. Example op Wobeing. — ^Eeduoe to a common denominator 
f , f , and f . 

\ = gx^xs = iii Because both numerator and denominator 
^ are multiplied by 7 X 5. 

f ^ *X8X5 = US Because both numerator and denominator 

are multipUed by 8 X 5. 
)cau8e both numerator ax 
are multipUed by 8 X 7. 

EXEBOISE XXVII. 

(a) — Oral. (1). Beduce \ and i to a common denominator. 

(2). Which is the greater fraction, | or f , f or f ? 

(3). Compare together \ and |, -^ and f, -j*^ and -^. 

(4). Eeduoe to common denominators \ and f , \ and |-, f and \. 

h) — Written. Eeduce the following to common denominators : — 
1). h h and ^ ; Jy and -j^o ; *, A, and ^. 
(2). i,T'if,ii,andiA. if, if, and Tftr ; A. H. «. and ^o- 

3. il, if, and t^j; f^, ^f, ^, and rV; h A> A» and H- 

4. tStj> ylf » i^» and g% ; f j, \^, ^, and ^ ; ^^^j, tV, and \{^ 



f = * ^ I ^ ^ = ifi Because both numerator and denominator 



? 
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ADDITION AND SUBTBACTION OP FEACTIONS. 

120. MxAMPLB. — Add three-sevenths to five-i/melfths. 

Explanation. — ^It is never possible to add numbers to- 
gether unless they have the same meaning. For instance, £2 
and 7s. do not ^ake either £9 or 9s. ; but if the £2 are 
reduced to 40s., the two sums may be added together, and 
found to make 47s. In the same manner, fractions cannot 
be added together until they are reduced to a common name 
or denominator (116). When reduced, tlie fractions | and ^ 
take the form ^ and % 

But the sum of 36 and 35 is 71 ; therefore the sum of Q and 
iiisi). 

121. In the same manner the difference between {{ and {{ 
is equal to ^, because 36 — 35 = 1. 

We cannot therefore add or subtract fractions until they 
are reduced to a common denominator ; when this is done, 
w^e may add or subtract their numerators. 

122. BuLE. — To add or subtract fractions, reduce them 
to a conmion denominator, and add or subtract their 
numerators. 

123. ExAHFLB OF WoBKiKa. — I. Add together {, f , and f . 
Bj (118) f , f , and f are reduced to the form — 

\\\y W» iH. and the sum of these is— 

"Note, — ^When mixed numbers have to be added, the whole 
numbers should be added separately, thus : — 
4i H- 2f = 4 -h 2 -h A -h #, = 6if . 

124. Example of Wobkino. — 11. Find the difference between 
\\ and T^-. 

By (118) H aiid T^r are reduced to if} and iff. 

Therefore « - t^j = ^-^\^^ = -/A- 

EXERCISB XXVIII. 

[a) — Oral. (1). Add together a half and a third. 
[2). y»5 and i^, | and ^. (3). ^ and ^ ; i, i, and \. 

[4). What is the difference between \ and \ ; between \ and f ? 
[5). A boy gives away a third of his cake to one schoolfellow, a 
fifth to another, and a sixth to another ; how much has he left ? 
[6). %\ and 5i, 1\ and 3*. (7). V + I ; 4J and y. 

[8). Take \ from 4 ; f from |. (9). 9 - V*. 10 — 2$. 

[10). Addf ofashillingtof of£l;-,s»^ofl8. + 6Jofls. +f ofld. 
[11). Take a third from a half; two-tifths from seven-eighths. 
[12). What fraction added to f will make -^^ ? 
[13). Take 4f from 5 ; take 12> from 20. 
[14). Add together 5^ and 2i ; add 7i to 12^ and 5|. 
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(h)^Writeen. (1). Add f, {, and f together ; also ^^ and ^. 

(2). * + A + As « + 2i. (3). i6i + V ; n + W. 

(4). 2f + f +.6A + 18^. (5). 8| - 4f ; V - ^ 

(6).2i + 6f-(3^ + H). (7).aH-*+f + i)-(i + «. 

(8). 4H + ftV ; 16A - 3^. (9). ^r + W ; 451 H- 3U. 

(10). To what number can 1 add 11|, so as to make 15| ? 

(11). Subtract from 20 its third, fourth, and fifth, and find what 
£raotion the remainder is of 50. 

a2). Add f of £1 to f of Is., and f of Id. 

(18). By how much does the sum of 53 j^ and 12} exceed the sum 
of9|and W? 

114,). What is the difference between (f -f i) and (V — ^)? 

fl5). When stock, bought at 92f, is sold at 95f, what is gained ? 

^16). A and S can build a boat in 18 days, and, with the assist- 
anoe of 0, they can build it in 11 days ; in what time can G build it 
by himself? 

(17). What is that number of which i -f i + A ^ equal to 36? 

(18). If a cistern can be filled by one pipe in three hours, by an- 
other in five hours, and by another in six, in what time will it be 
filled by all running together ? 

fl9). Add £4, £J, and £|| together. 

[20). What is that number whose third exceeds its fourth by 20? 

[21). Three persons undertake to do a piece of work ; the first 
could finish it alone in ^ of a day, the second in f of a day, and the 
third in •{■ of a day ; in what time will they finish it, working to- 
gether? 

(22). After paying away {■ of the money in my purse, I find I have 
£4>^ remaining ; how much had I at first ? 

(23). If -^ of a post are in the water, f above the water, and 12 
feet under the water, what is its entire length ? 

(24). If I have to travel 72 miles, and go \ of the way by train, 
•| by coach, and walk the remainder, how many miles do I walk F 

(25). If a tank would be filled in 6 hours by one pipe, and emptied 
in 10 hours by another, how soon would it be filled if both pipes 
were opened at the same time ? 

(26). Ajar, when fiUed, weighs 81 j- lbs., and when empty, 4|lbs., 
what is the weight of its contents ? 

(27). Add together 17f yds., 3^ yds., and 12i yds., and take the 
result firom 50 yds. 

(28). After losing a third, a fourth, and a fifth of a sum of money, 
what portion of the whole remains ? 

(29). If 4i yds. be required for a coat, 2^ yds. for a pair of 
trowsers, and 1^ yds. for a waistcoat, how much will remain, after 
cutting sufficient for a suit, from a piece of 12^ yds. ? 

(30). Add together the sum and difierence of forty- seven nine- 
teenths, and thirty-five elevenths. 
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MULTIPLICATION AND DIVISION OF FRAO- 
TIONS BY WHOLE NUMBEES. 

125. Example, — Multiply five-twelfths qfa shilling by six. 

Explanation. — Five-twelftlis of a shilling have to be taken 
or multiplied six times. There are two ways of doing this : 
If we multiply the numerator by six, the faction becomes 
f], and this is six times as much as j^. 

But if we divide the denominator by six, and convert ^ 
into {, we also multiply the fraction by six, for } is six times 
as much as -f^. The fraction § is the same as fg. 

For -j^ of a shilling is 5d. ; and this sum multiplied by 6 
gives 30 pence, or f) of a shilling ; but the same sum may 
also be expressed as | of a shilUng, or 2^ shillings. 

126. We may therefore multiply a fraction by a whold 
number, either by multiplying the numerator or by dividing 
the denominator by that nunmer (8. of A., 191). 

127. Eu^E. — To multiply a fraction by a whole number, 
multiply the numerator by the number ; or if the multiplier 
is a measure of the denominator, divide the denominator 
by it. 

Example op Woeking.— -jV X 5 = JJL5. = 4|, 

IS *• 

or ^2, X 6 = —I- = 4. 

128. Example II, — Divide six-eighths of a shilling by 
three. 

129. Explanation. — ^To divide { by three is to find its 
third part. But this may be done m two ways. If we 
divide the numerator by three, the fraction becomes |, and 
this is the third of six-eighths. 

But if we multiply the denominator by three, we also 
divide the fraction ; for ^ is a third of ^. The answer, ^ is 
the same as g (110). 

For f of a shilling is ninepence, and, the third of this is 
threepence, which equals } of a shilling, and also £ of a 
shilling. 

130. We may therefore divide a fraction by a whole 
number, either by dividing the numerator, or by multiplying 
the denominator oy that number {S. of A., 192). 

131. Bule. — To divide a fraction by a whole number, 
multiply the denominator ; or if the divisor be a measure of 
the numerator, divide the nimierator by it. 

Example op Woeking.— ||-f-7 = ^^— = -^j. 
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EXIBCISB XXDC 

(a)—OraL (1). Multiply f by 6 ; ^ by 3 j t(^ by 4. 

(2). f X 8; ^ X 5. (8). ** X 2; ^V X 12. 

(4). A X 4; ^ X 7. (6). Tfe X 10; ^ X 11. 

(6). ^ X 12; if X 12. (7). ift: X 9; ^ X 5. 

(8). 4^ X 3; 5f X 6. (9). H X 4; 3^ X 3. 

(10). 7J X 9; V X 7. (11). 6A: X 6; 4J X 10. 

(12). Divide A by 4, i by 3, ^y by 2. 

(18). H^5; ^-^7. (14). l-i-21; t^9. 

(15). «^7; H^8. (16). A-rB; H^3. 

a7). 2f ^. 5 ; 6t -Ml. (18). 8| ^ 3; l^V -^ 9. 

(19). Three-fifteenths of £1 are given to each of six persons, 
how much do they receive altogether ? 

(20). Five-eighths of a ship are held in equal portions by seven 
persons, what does each person possess ? 

{b)—WrUten, (1). Multiply iJ by 2 ; || by 4. 

(2). 14| X 6; 18f X 9. (3). V X 4; 3^ X 8. 

(4). £1 168. 7tV*. X 7 ; £2 Os. 9^^. X 11 ; £35 178. 2f d. x 7. 

(5). 7 yds. 2 ft. ^ in. X 9; £2{ X 15; 7 cwt. 3 qrs. 19^^ lbs. x H. 

(6). V X 10; m X 12. (7). « X 7; (i X i) X 6. 

(8). £64* X 5; £102t^ X 9. (9). £12* X 10; £59^ X 16. 

(10). What id the price of 7 shares at 97f , and four at 77f ? 

(11). Divide i^ by 5, if by 3, 3^ by 14. 

(12). ^ -r- 8 ; T»gV -^ 21. (13). if -f- 17 ; W -^- 30. 

(14). £5i -f- 9 ; £12H -r 8. (15). £97| -^ 11 ; £99^ -j- 20. 

(16). £1 2s. 8id. -r 6 ; £7 29. 9id. -j- 7. 

(17). 15s. 6id. -J- 7 ; £1 Os. 7t^. -r- 6. 

(18). (A + T%)-T-ll; (i -i)-5-18; (6i + 2f) -4- 17. 

(19). When £100 stock is worth 88^, what is the^ value of 
£7,500 stock? 

(20). If a vessel contains f of a pint, what will 23 such vessels 
contain? 

(21). If mercury is 13f heavier than water, what is the weight of 
8 quantity of mercury equal in bulk to 17 lbs. of water ? 

(22). Multiply the siun of -^ and -^ by the product of 15 and 16. 

(23). If a piece of cloth is 17-^;^ yds. in length, what is the length 
of one-fourteenth part of it ? 

(24). What is the difference in value between 24 shares in a 
railway company at £47f, and 52 shares at 29^? 

(25). If a coin be If inches in diamet-er, how far would 1,200 of 
them reach if laid side by side in a line ? 

(26). Add together seven times 95^ and the seventh of 210f|. 
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MULTIPLICATION BY FEACTIONS. 

132. ExAMPLE,'~'MuUiply five^ninths by four-sevenths. 

Explanation. — Here the fraction i lias to be multipHed, 
not by a wbole number, but by the fraction four-sevenths. 
It has therefore to be taken the seventh part of four times. 

If we multiply by 4 it becomes, by (127), '-\\ or y. But it 
was required to multiply it only by the seventh part of four. 
Therefore the true answer is the seventh part of y. But, by 

(131), the seventh of ?> is j^j, or j§ (5. of A., 212). 

133. The same question in Multiplication may take this 
form — Find ;} of j. This expression (i of j) is called a Com- 
pound Feaction ; but it is really aproolem in Multiplication, 
for to multiply J by ^ is to take ^ of J. We first take J 
of J, which is ^, and then multiply the result by 4, and the 
answer, }§, is the same as before. 

134. BuLE. — Multiply the numerators together for the 
numerator of the product, and the denominators for the 
denominator of the product. 

Example op Woezing. — ^ X A = i sxli = -^y 

Note. — ^When mixed numbers occur in multiplication, it 

is generally more convenient to reduce them to improper 

fractions. 

EXEECISB XXX. 

(a)— Oral (1). Half of a third; f of ^; I of i? 
(2). A man owns half a ship, and seUs two-thirds of his share; 
what portion of the whole has he left ? 

(3). What is a third of a fourth of half a sovereign? 
(4). What fraction is equal to f of f ? 
(5). What is one* third of 2i ? one-seventh of 5i ? 
(6). Multiply 2| by 4i ; If by 2| ; 7} by 3^. 

m—WHtten, (1). jXf;fX|;3iX4f. 

(2). 41f X i J V X f (3). -H of f X f ; 2| X 1*. 

(4). 2\ X 4i; T^ X if. . (5). V X 3^; fi X A X A- 

(6). ioff of A; f of2iof8^; ilof^Vofff. 

(7). (^ + ») X A; (i - T^r) X 5ij (4^ of 15) - 2^ 

(8). I^d the product of the sum and difference of f- and \. 

?9). £7 28. lOid. X Bi ; £1 3s. 8,^. X 2i ; £7 2s. 3^^ x f . 

(10). K 60f yds. of brickwork can be built in a day, how mucSi 
can be finished in 15f days ? 

(11). If i of a piece of work be done in 1 day, and f of the 
remainder in the next, how much remains to be done ? 

(12). What is the united area of two floors, the one measuring 
15f by 12^ yds., and the other 20f by 17^ ? 

(13). Take f of 3| from | of 5^ ; and 5i of 27i from 150^ 
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DIVISION BY FEACTIONS. 

135. JEzAMPLB, — Divide nx-g^enths hy eight-ninths, 

ExpiiAHATioK. — We have here to divide six-sevenths by 
the ninth part of eight. If we first divide the fraction by 8, 
the answer, by (131), becomes -5_, or ^, But it was required 

to divide only by the ninth part of eight. Hence nine times 
A must be the true answer; but by (127) nine times ^ is 



fe*J?, or 

136. This answer is the same as would be obtained if wo 
had multiplied by {, which is called the reciprocal of |. 
•Hence dividing by a fraction is the same thing as multi- 
plying by its reciprocal (S, ofA., 225). 

137. Sometimes a question in Division takes this form, — . 

It is then generally called a Complex Fraction ; the lower 
fraction being the divisor, and the upper the dividend. 

138. Bulb. — To divide by a fraction, invert the terms of 
the divisor, and multiply by it. 

EXAliPLB OP WOBKIKO.— il-r-if, Or M = « X i* = ijg. 

Note, — When a divisor is a mixed number, convert it into 
an improper fraction. 

EXEBCISE XXXI. 

(0)^(^01, (1). Divide 1 bj i ; f by ^ ; ^ by y . 

(2). How many times is -f contained in 2 ? ^ in 8 ? 

(3). Divide 6 by f; 10 by f; 20 by i^. 

(4). What number, multiplied by -^y would make 18? 

(5). How many times is 2i contained in 20 ? 5i in 210? 

(6). A person who has |- of a mine sells f of his share for £1,500, 
what is the worth of the whole mine ? 

[h)—WrUten. (1). Divide ♦ by H ; ^ by ?; iJ by J of i. 
(2). 6i ^ 2|; y -T- f. (3). 1^ -Mi ; 60J -^ 6|. 

a) ??.1H. 2i /gx 12 .4|. 8f 

^ '* 2i' 6f ' 9f "^ ^' 3ff ' 2j' 3f 

(R\ *. ^Q^2 iof23 ,-v 2U. S of ^^T of 19 

^^'1*5^016' iofl9i- ^ ^' 6^' ioff of20' 
(8). £2 98. 6d. -f- f ; £1 29. 4id. -t- 1 j £32 Ss. %^. ^ If 

(9). How many times can a vessel containing If pints be filled 
from one containing 27f pints ? 

(10). How maDy times are £12f'\j contained in £236^? 

G 



h 
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EEDUCTION OF FRACTIONS TO OTHEE NAMES. 

139. Example I. — What fraction of a shilling is t of a 
pound? 

Explanation. — Because there are twenty shillings in one 
pound, there must be twenty times J of a shilling in } of a 
pound. Hence we must multiply i by 20. But by (127) 
I X 20 := ^. 

Therefore, J of £1 = y of a shilling. 

140. Example 1L — What fraction of a pound awnrdu' 
pois is equal to I of an ounce ? 

Explanation. — Because there are 16 oz. in a pound, there 
must be a sixteenth })art of J of a pound in | of an ounce. 
Hence we must multiply the denominator of the fraction by 
16. But by (131) § -M6 = ft. 

Therefore, f of an ounce =. ft of a pound avoirdupois. 

14i. Example IIL^What fraction ofl2s.is 1\iJ 

Explanation. — Sevenpence three farthings is not an 
aliquot part of twelve shillings, therefore both sums must be 
reduced to some common name. But 7jd. = 31 farthings, 
and 128. = 576 farthings. 

Hence 75d. = ^\ of 12s. 

142. KuLE. — ^When the fraction has to be altered to <me 
of a lower name, multiply the numerator by as many of the 
less as make one of the greater. 

But when the fraction has to be altered to one of a higher 
name, midtiply the denominator by as many of the less as 
make one or the greater. 

If the less is not an aliquot part of the greater, reduce 
both to a common name. 

143. Examples op WoBXiNa.— I. Beduce f^ of a yard to the 
fraction of a mile. 

1^ of a yard = f of tt^o = lalny o^ a mj^- 

II. Beduoe -^ of a ton to the fraction of a pound. 
^ of a ton = ^ of 20 cwt. =>^ oil cwt. 

^ of 1 cwt. = V^ of 112 lbs. = '^'"^V" = • W* of 1 lb. 

m. Eeduce 7 lbs. 3 oz. to the fraction of Z\ cwt. 

By descending reduction, 7 lbs. 3 oz. = 115 oz. 
And 3 cwt. 2 qrs. = 6272 oz. 

therefore 7 lbs. 3 oz. = -^f^ of 3 cwt. 2 qrs. 
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EXXBOISE XXXII. 

(a) — Oral. (1). What part of sixpence is f of a shilling ? 

(2). How much of a crown is •{- of a shilling ? 

(3) . Beduce {s. to the fraction of a pound ; £|- to the fraction of Is. 

(4). What part of a week is i of a day ? f of a day ? 

(5). How mach of I Ih. is j- of an oz. ? y\- of a dram ? 

(6). Beduce to fractions of £1, fs., lid., \ of sixpence. 

(7). What part of a yard is 2} inches ? 2^ feet ? 

(8). What part of a fiirthing is f of a penny ? } of a shilling P 

(9). How much of 2s. 9d. is 4Jd.? how much of 5s. is Ss. 6id.? 

(i) — Written. (I). Beduce \%, to the fraction of £1. 
(2). i of 2b. 6d. to the fraction of Is. ; ^ of 6d. to the frac- 
tion of Id. 

(8). £f to the fraction of a guinea ; \^, to the fraction of a florin. 

(4). 5^ of £2 10s. to the fraction of 5s.; Sf of Is. 6d. to the 
fraction of IDs. 

(5) . Si of 28. 6d. to the fraction of 48. 2d. ; f d. to the fraction of 16s. 

(6). -^Y o^ ^ ^7 to the fraction of a week; f of a week to the 
fraction of an hour. 

(7). Si lbs. to the fraction of a ton ; Z]\ tons to, the fraction of a 
quarter. 

(8). 17^ dw^s. to the fraction of a grain ; f of a grain to the 
fnuition of a troy pound ? 

(9). Express i^ of a day in terms of a minute, an hour, and a 
week. 

(10). Beduce -^f of an avoirdupois ounce to the fractions of a 
cwt., a pound, a dram, and a grain. 

(II). Express 3 roods 7 perches as the fractions of an acre and a 
square mile. 

(12). What part of 11 mUes is i of 2^ of ^ of 1,200 yards ? 

(13). Beduce -^ of a shilling to the fractions respectively of a 
penny, a florin, a sovereign, and a five-pound note. 

(14). Express 3f weeks as the fraction of 2\ days ; and -^ of f of 
a day as fractions respectively of 4^ hours and of 1} weeks. 

(15). How much is 5 a. 3 r. of 100 acres ? 

(16). Beduce 2 weeks 5 days 4 hours 3 minutes to the fraction 
of a lunar month. 

(17). What fraction of a mile is 17| fathoms ? 

(18). Beduce 12 links to the fruction of a yard. 

(19). What fraction of a barrel is 19^ quarts ? 

(20). Beduce 5^^ yds. to the fractions of an inch and of a mile. 

(21). How manv square feet are there in 5^ acres ? 

(22). What fraction of 7i tons is 192| lbs. ? 

(23). Express 'V^ yards in the usual form. 

(24). How many cwts. are there in ^ ^f "* lbs. P 

q2 
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MISCELLAWEOFS QUESTIOJ^S.— XXXIIL 

(a) — Oral, (1). What number is that of which three times nine 
is t hro e- iuii ths? 

(2). How often is the fraction 2f contained in 35 ? 

(3). What nomber, added to the third of ninetj, wiU make three- 
fifths of 100? 

(4). Mnltiplj I of 75 bj f of 60. 

(5). Add f of a shilling to f of half-a-erown, and state the result 
as a fraction of £1. 

{(Sy. If a man does f of a piece of work in a da^ , in how manj 
dajs win hcf do the whole ? 

(7). From a piece of doth worth £10 1 seD to one person a third, 
and to another a fourth ; what is the worth of what remains ? 

(8). How many times is f of a shilling contained in -^^ of £1 ? 

(9). What are the lowest expressions for the fractions {fg and f|g? 

(10). Add 3^, 2i, and 5^ together. 

(11). Find i off of t^; also | of ^ of 2s. 6d. 

ri2). What number is that of which! of I equals 12? 

(13). What is the difference between the sixUi of seven and the 
serenthof six? 

(U). How long win two men be in completing a work, if one of 
them could finish it in 12 dajs alone, and the other in ten ? 

(15). What part is 2| dajs of a week? How mudi is 12s. 7d. 
of los. 6d. ? 

(16). If « hoy can earn f of a shilling in an hour, in how many 
hours win he earn three shillings ? 

(17). If I walk at the rate of 3 yards in fire steps, what is the 
leneth of each step in feet ? 

0^8). What sum of money is that which, being divided eqoalfy 
among twelve persons, gives to three of them the sum of 2s. 9d. ? 

(b) — WfiUen. (1). From the difference between \ and ^ take the 
difference between ^ and ^. 

(2). Find the product of (f + i) and (i — i). 

(3). If a person inherits f of 1,(K)0 acres, and sells -^ of his estate, 
how man^ poles remain ? 

(4). Fmd the sum, difference, and product of -^ and ■^, 

(5). Multiply the sum of 5^ and 4^ by their difference. 

(6). Express the answers to the following questions as fractions 
of£l:— 

£4 38. 5d. -f- 7 ; £2 lis. 9id. -f- 9; £128 48. Z^. ^ 5. 

(7). 78. 6id. — Is. 9id. ; £2 38. 6,^1. — £1 4s. 9d. 

(8). £1 28. e^, X 9 ; £4 128. 7id. X 2i ; 28. 9f d. X 5J. 

(9). 2 cwt. 3 qrs. 17{ lbs. X 4f ; 109^ lbs. -r f; 47 weeks 
5^ days X 11^. 

(10). What number, multiplied by | off, will give ^ of 12? 

(11). What mu8t be paid for 63 shares in the Eastern Comities 
Bailway at £59^ ; 123 shares in the London and North- Western at 
Sg^; and 26 shares in the Great Northern at 99|? 
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(12). If I buy 120 shares in the Brighton Bailway when they are 
at 106f , and seU half of them at 107i, and the other half at 108i, 
what do I gain ? 

(13). Thirteen persons have equal allotments of a piece of ground ; 
the portion of seven of them amounts to 3 a. 2 r. 21 perches ; what 
is the extent of the whole piece of ground ? 

(14). Express the height of a mountain, which is 7,263 feet high, 
as a fraction of the earth's diameter, which is 7,926 miles. 

(15). Take from 50 its fourth, fifth, and sixth $ and express the 
remainder as a fraction of 24^. 

(16). If two men working together can build a wall in 20 days, 
and one of them working uone could build it in 30 days, in what 
time would the other do it alone ? 

(17). Divide the product of -^ and -^ by their sum ? 

(18). Find the di£ferenoe between | of ^ of ^ and -^ of {. 

^ (19). Gunpowder is composed of -^ sulphur, ^ charcoal, and f 
nitre ; how much of each material will be required to make 2^ cwt. 
of gunpowder ? 

(20). What number, when divided by f , will give f as quotient P 

(21). What number, multiplied by 3|^, will give 1 as product ? 

(22). If the greatest common measure of 2,500 and 2,142 be the 
divisor, and the least common multiple of 12, 10, and 5 be the 
dividend, what is the quotient ? 

(23). Express f of ^^ of 1 shilling as a fraction of a £5 note. 

(24). A person owns ^ of a ship, and sells ^ of his share for £342 ; 
what is the whole ship worth ? 

(25). Add together 2^, 5f, and 8^, and divide the sum by the 
product of ^ and 25|. 

(26). What is the sum of | of I7s., and | of 2l8. 8d. ? 

(27). Multiply f by |, and divide the product by f . 

(28). Of what distance is 4^ miles seven-tenths? 

(29). If A can reap ^ of a field in 2| days, and B can reap f of it 
in 4^ days, in what time can A and B reap tlie whole field together ? 

(30). Reduce to their simplest terms the expressions — 

_i±i_. M-^29^ (ioff) + (f-f) 
4f-3|' 157i • 71A' (iX6i)-|of^' 

(31). (^4-f-.^)x 2^4-71; (^4.^4-i + ^)X(4^H-V-3). 

(32). Add together | of f of |, and f of ^ ; and divide the sum 



by 



of|^ 



(33). If i^f of an article be worth £3 6s., what is the price of i of 
I of it? 

(34) . A daughter receives as a bequest from her father £533 6s. 8d., 
which is I of A of the legacy left to her brother : but the brother'a 
«hare was -^ of the whole property ; what was the father worth ? 

^35). What number is that of whicli the difference between one- 
fiftn and ony<jiineteenth is equal to 10-^ ? 
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DECIMAL FEACTIONS. 

144. JExAMPLE, — Express the fraction -Jq in a decimal Jbrm, 

ExFLAKATioN. — Since all our Simple Aritlmietic is Deci- 
mal (6), and we deal more easily with all numbers when they 
are expressed as multiples of ten, it would be more conve- 
nient if all fractions, could be expressed in the form of tenths, 
himdredths, thousandths, &c., in order that they may be 
easily compared. 

Now, in the number 777 
we have three figures, of which that on the left means seyen 
hundreds, the next seventy, or one-tenth of seven hundreds, 
and the third seven units, or the tenth of 7 tens. So we can 
carry the same arrangement further — 

777-77. 

Here the third fieure from the left means 7 units as before, 
but the figure to tne right of the point means one-tenth of 
seven, or^^ ; and the figure farthest to the right means one- 
bundredth of seven, or ijg . 

Hence, -^ may be conveniently expressed as '7. Such an 
expression is called a Decimal Feaction. 

145. By the use of the point (*), which is called the 
Decimal jPoint, we can extend the Decimal Notation below 
units, and express tenths, hundredths, and thousandths, 
without writing the denominator. 

Thus, 7*6 is read, Seven point six, or Seven deci- 

mal six, and means 7 whole numbers and 6 tenths, or ^. 
In like manner 2*38 means 2 and 3 tenths and 8 hun- 
dredths, or f§. 
„ 1-0398 „ 1 and 3 hundredths 9 thou- 

sandths and 8 tens of thou- 
sandths, or lSg§§. 

146. Because the numbers in Decimal Fractions all stand 
in a tenfold relation to one another, it is easy to multiply or 
divide by ten, a himdred, or a thousand, merely by shimng 
the decimal point one, two, or three places. Thus : — 

35*067 divided by 10 eives 3*5067 ; for in the second ex- 
pression every figure is aiminished ten times. 

147. B.ULE. — To form decimal fractions, place tenths in 
the first place to the right of the decimal point, hundredths 
in the second place, and thousandths, tens of thousandths, 
&c., in order. 

To convert decimal into ordinary fractions, take for the 
denominator the figure 1, with as many ciphers as there are 
places to the right of the decimal point, and for the nume- 
rator the whole line of figures, omitting the point. 
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148. EzAxnm ov Wobxhtg. — ^I. Express fifteen honclsedths in 
a decimal form. 

n. Analyse the expression 69*385 : — 

e9-8i56 = 60 + 9 + A + T«iy + TifoTj- 
= 69 + A + Tliy + TiiW 

^^ To "T Toiy "T looO* 
^^ Too "T" looO* 
-~ Togo • 

HL Hnltiplj 73*684 by 10, and divide 619*098 by 100. 

73-684 X 10 = 736-84 ; 619*098 -MOO = 6*19098. 

IV. Divide 1*698 by one thousand. 

Here we cannot remove the point three places to the left without 
prefixing two ciphers. Hence — 

1*698 -r- 1000 = -001698. 

EXEEOISB XXXIV. 
Write the following fractions in the decimal notation: — 

S. Three tenths, fifty-one hundredths, eighty-five thousandths. 
. Eleven tenths, seven thousandths, one himdred and ninety 
three millionths. 

(3). A; ^i T«««. (4). mi 3^; iMtj. (5). ^TTftm; m 

(6). tAifJ Ti«^5 ^TJshjJS' (7). 9T\fo'\j; 12^^; %♦. 

(8). W^5 Wj «*• (9). A J 3^%; 2^. 

Write the following as vulgar fractions, and state the separate 
value of each figure : — 

flO). 4*1; 7086; 13*47. (11). 12*938; '017; 7*103. 

12). 1-0007; 13-4705. (13). 618753; 1*0029; 2*9706. 

14). 25*36; 1-0007805. (16). 79*680352; 41073285. 

[16). 21-096; '03507. (17). 210*973; -5638271. 

(18). 7*235 X 100 ; 41*069 X 10 ; 2*7 X 100. 
(19). -07 X 10 ; 7*38 -^ 10 ; 4*096 X 1000. 
(20). 328*7 -T- 1000; 5*069 H- 100 ; 1*3728 -f- 10000. 
(21). 3079 X 10000; 71*684-1-1000; *7963 X 1000. 
(22). 1*8-^10; 17*538 X 1000; 70*638 -f- 100. 
(23). Multiply the following by ten : — 

70-386; 159085; 7263; 0862; 5763*894. 
(24). Divide the following by ten : — 

069; 5*8321; 1796; 3057; 27*86; -9072. 
(25). Multiply the following by 100 :— 

1*23 ; 0796 ; 58 3 ; • 1507 ; 32*786 ; 5*0978. 
(26). Divide the following by 1,000 :— 

17*96; 2083; 0590 5 723; 215; 17*29; 346*25. 
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EEDUCTION OF VULGAE TO DECIMAL 

FRACTIONS. 

149. Example, -^Express seven-eighths as a decimal frae* 
turn. 

Explanation.— We require here to find another fraction 
equal to }, but so expressed that its denominator shall be 
ten, a hundred, or a thousand, &c. Now, since J is the 
eighth part of seven, we may work this question by reduc- 
tion, thus : — ^Let us reduce the seven to tenths. The eighth 
8) 7(0 part of 70 tenths is 8 tenths, and 6 

10. tenths over. Eeduce the 6 tenths to 

8)70(8 tenths, hundredths. The eishth part of 60 

^ himdredths is 7 himdredths, and four 

-7 over. Eeduce the four himdredths to 

2Q thousandths. The eighth part of 40 

^_---. thousandths is 5 thousands. } is there- 

8)60(7 hundredths, fo^e equal to ^ + tJj + t^, and this 

55 fraction, by (145), may be expressed as 

4 -875. 

10 The usual way of working this would 

8)40(5 thousandths. ^^ ^ foUows :— 

40 8 )7-000 

•875 

150. It is not possible tO express all fractions exactly 
with decimal denominators. For instance, the number six 
cannot be multiplied by any number so as to make 10, 100, 
or anj number of this series (8. of A., 269). Therefore, no 
fraction with 6 as its denominator can be exactly expressed 
in a decimal form. 

In the same manner, any other fraction whose denomi- 
nator, when resolved into factors, contains any other prime 
numbers than 2 and 5, which are the prime factors of 10, 
100, 1000, &c., cannot be so reduced as to take a decimal 
form. Thus, ^ cannot take a decimal form, because the 
factors of 14 are 2 and 7 ; but ^ can be reduced to a decimal, 
because the factors of 50 are 2 x 5 x 5 (<S. qfA,, 270). 

The fraction j can only be approximately expressed : — 

6)5-000 

The same quotient, 3, will occur again and again, as long 
as the division is continued. Thus, '83 is very near to i ; 
'833 is still nearer, and does not differ so much as one thou- 
sandth from the truth ; while '833333 does not differ from { 
by one-millionth of a imit. Such a fraction is called a 

HscuBmvQ Decimal, and is written thus, 8*3. 
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191. Bvi^. — To reduce a yiilgar to a decimal fraction, 
divide the numerator by the denominator. If there be a 
quotient, it is a whole number ; if not, or if there be a 
remainder, add a cipher, and place a point before the first 
figure of the quotient which occurs after doing so. Con- 
tinue adding ciphers and dividing as far as is required. 

152. Examples of Wobeino. — Reduce to decimals the vulgar 
fractions i^ and y true to the fifth place. 

I. 12 )70 II. 7)18-0 

'68333|3 2-57142|8 

Ang. tV = -58333. Ans. y = 2-57143. 

Note, — Because in I. the first of the omitted figures (3) is 
less than 5, it should be neglected in the answer ; but because 
in II. the first of the omitted figures (8) is more than 5, it is 
nearer the truth to add one to the previous figure than to 
neglect it altogether. Hence the answer in the first case is 

-58333, or -583 ; and in the second, 2*57143. 

EXEBOISB XXXV. 

(a)— Oral. (1). What decimal of a pound is a florin? 
(2). Express as decimals of £1, 58., lOs., and 15s. 

i3). What decimal of a shilling is sixpence ? 
4). Beduce to the decimal of £1, 48., 18s., and lis. 
(5). State what sums of money are expressed as follows :— 

£1, £-2, £-7, £6-5. 
(6). £-25; £-342 J £1-6; £1834; £2047. 
r7). £2-9; £415; £107; £6278; £122432. 
(8). How many tenths are in one-half? one-fifth? 

S9). How many hundredths are tliere in one-fourth? one-tonth? 
10^. Reduce to decimals three fifths, five eighths. 
(11). Find a decimal expression for three fourths ; for four twen- 
tieths ; for three eighths. 

(12). Beduce to decimals -^j yj^, and -f. 

(b) — Written, Beduce to decimals true to fire places the frac- 
tions — 

(1). *; »; A. (2). A;. 1; «. (3). «; A- 

(4). «Jij%;«. (5). «;A5W. (6). 8i;5i. 

(7). ^ ; 21 A. (8). i of 4 ; i of f . (9). 12^ j i of ^*j. 

(10). 2i + 1t:\; 5 - 3f (11). | + f - J; ^f. 

(12). HHi «H- (IS) i^4 . *XU 

^ ^' iofl8|* 6^-6^ 

(14). t±i ; 8^ 7 ^\ (15). .^L±_7L ; i^. 

iofi' 2^ofH- 12J-1H' I off 

. (16). Express decimally the product of the sum and difference of 
thi*ee seventlis and four elevenths. 



94 ABITHMETIC FOB BE0INNEB8. 

ADDITION OF DECIMALS. 

153. Example.— Add 6, 1*8, -703, and -2196 together. 

Explanation. — It was shown in (120) that fractions can 
be easily added when they have the same denominator. The 
principal advantage of decimal fractions is, that all the 
ngnres are the numerators of fractions which are easily 
reduced to a common denominator by a simple arrange- 
ment. Thus the numbers 6, 8, 7, and 2, all mean tenths, 
•Q and should therefore be placed in one column ; 1 

j^.g and both refer to hundredths, the 3 and 9 to 

'703 thousandths, and the 6 to ten-thousandths. Since 
*2196 ^^^7 ^^ ^ arranged that ten units in any one 
Q.Q226 column are equal m value to one in the next, the 
addition may oe worked exactly as in the simple 
rule (17), and the answer is 3'3226. 

When decimal fractions are added it is always necessary 
that the figures should be so placed that the points are all in 
one column. If this is done, all the figures in any one 
column are numerators of fractions whicn have the same 
denominator, and therefore by (122) they may be added 
together {S. of A,, 273). 

154. Rule. — ^Arrange the figures so that the decimal 
points in all the lines shall fall in the same column. Add 
up as in Simple Addition, placing a point in the answer 
exactly underneath the other points. 

EXEBCISE XXXVI. 

(1). 4-5 + 70-63 + 1079 + 25. (2). -508 + 11*23 + 4'197. 

(3). -126 + 305 + -07 + 528 + 7 093. 
4). 111-306 + -0317 + 2-793 + 007. 

[5). 47005 -f 72-701 + 30315 + 4132658. 

(6). 12-3987 + 41462 + 02063 + 13 + 10'962. 

(7). 210-7 -f 14563-21 -f '0173 + 382-74156. 

(8). 9127 + 17-62 4- -0041 + 2-31 + 170-96. 

(9). -101285 + 17 061 + 8-2001 + 5-38706. 

(lOV 2-325 + -0012 + 5-086 + 2196832 + -407. 

(11). Add together three tenths, fi?e hundredths, and leren 
. thousandths. 

(12). Find the sum of eleven thousandths, seventeen hundredtb?, 
and 12 tenths. 

(13). Add together fifteen millionths, 173 thousandths, and 23 
hundredths. 

(14). Find the sum of 4 ten-millionths, 311 ten-thousandths, and 
58 tenths. 

(15). Add together the weights of a sovereign, a shilUng, and a 

penny — which weigh 123*274 grs., 87 272 grs., and 291*666 re- 
^pectirely. 



▲BITHMSnO FOB BBOINNBB8. 



96 



SUBTBACnOJSr OF DECIMAL FEACTIONS. 

155. ExAliPLE.—Take 8143/rom 2702. 

Explanation. — The diflference between any two fractions 
can always be found, when they have a common denominator, 
by subtracting the numerator of the less from that of the 
greater (121). It is necessary, therefore, to arrange the 
.numbers so that each figure shall be subtracted from another 
which has the same value. Thus,— 



I. 2702 11. 
8143 


Tens. 

2 
1 


Uuiifl. 

7 + 10 
8+ 1 


Tenths. 
10 

1 + 1 


Hundredths. 

2 + 10 
4+ 1 


Tbounandths. 
10 

3 


18-877 


1 


8- 


8 


7 


7 



The first figure, 3, of the subtrahend means 3 thousandths, 
and as there are no thousandths in the upper line we add 10, 
as in Simple Subtraction (21). We must therefore add ^Jj, 
but in the form of ^, to the lower line. In the same manner 
we add -^ to the 2, and -^ to the 1 ; also 4g to the upper line 
and 1 to the lower ; ten to the upper and one to the lower. 
The actual work is shown in II., and the ordinary form in I. 

The first fraction is ^» or ^«, and the second is f Jg, and 

by (122) the answer is '^'*^^''\ or »®. 

156. Rule. — Arrange the figures so that the decimal point 
of the subtrahend shall fall immediately below that of the 
minuend. Place another point in the same place of the 
answer. 

EXEBCISB XXXVII. 

(1). Take 7*39 from 18035 j and 19704 fi-om 16-238. 

(2). 118-92 — 75-38 ; 4065 — '9382 j 4147 — 2096. 

(3). 45-7208 — 18 096 j 12-3972 — "56 ; -058 — "0058. 

(4). 1072 — -7368 ; -5421 — '0728 ; 123*96 — 76854. 

(5). 2-067 + 3-274 + 406 — 8-1975 ; 4376 + 6285 — 101-627. 

(6). (6-197 4- 0015) — (1238 + -709) ; 1728 + 25-6 — 938. 

(7). (128-416 + 73-29 - 41 -802) — (7162 + 61-386 — -09863). 

(8). 673-5 — 29086 j 1-08 — '963 ; 54 — -0054. 

(9). Take f of f from 1, and express the answer in decimals. 

(10). The length of a seconds pendulum is 39-1392 inches, and 
that of a French metre 39*371 iuches. Find the diiference between 
them. 

(11). A sovereign weigns 123*274 grs., and a shilling 87*272 grs. ; 
find the difference. 

^12). Take eleven thousandths from eleven hundredths. 

(13). Add together tlie sum and difference of seventy-three thou- 
sandths and one hundred and fifteen millionths. 

(14). What is the difference between 3f and If in decimals? 

(15). Take *754 from the sum of \ and f . 
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MXTLTIPLIOATION OF DECIMAL FBACTIOJN &. 

157. ExAMPLE,—Multiply 7*09 hy '673. 

Explanation. — ^We learn from (132) that fractions Kte to 
be multiplied together by multiplying the numerators to- 

§ ether for a new numerator, and the denominators for a new 
enominator. Now 7*09 is a fraction of 'which 709 is the 
numerator, and 100 the denominator, and *673 is a fraction 
whose numerator is 673, and whose denominator is 1000. 
Therefore, if we multiply 709 by 673 we obtain the nume- 
rator of the product ; and the denominator of the product 
will be 100 X 1000, or 100000. Thus :— 
L -673 

7-09 n. 709 X -673 = 

6057 

AH-i^ 2P»5^«Z» — 7IWX673 4 771 ST /t»77lK7 

4711 Too ^ TOW— 105x1050 — lOOOOO — ^'llod. 



4-77157 

The number of decimal places in the product will always 
be as many as in the multiplier and multiplicand together. 
For in the example above, the number '673 has iSX) for 
its denominator because it has three decimal places, and 
7 '09 has 100 for its denominator because it has two decimal 
places ; therefore the product must have 100 X 1000 for its 
denominator, or five decimal places. 

If the multiplier be a whole number, there will, of course, 
be the same number of decimal places in the product as in 
the multiplicand. 

158. EuLE. — Multiply as in whole numbers, and cut off 
as many decimal places from the product as there are in all 
the factors together. 

159. Examples op Woeking. — I. Multiply together '7, 3*9, 
and -12. 

3-9 

7 Take the largest number as the multiplicand, 

2'73 multiply by 7, and cut off two figures from 273, 

]^2 multiply by 12, and cut off two more figures from 

-:g^ the product. 

II. Multiply -002 and 1*0005 and -0032 together. 
1-0005 

" gnmn Here, in the multiplication, the ciphers which 

oo stand before the significant figures may be nrg- 

lected, and the factors multiphed together as 

40020 nvhole numbers. Since 11 figures need to ba 

60030 cut off from the answer, we must add ciphers 

'000006^0320 to make up the number. 
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EZEB0I8E yxxvni. 

(1). 807-29 X 6 ; 62-317 X 12 ; 20683 X 7. 
(3). 64-8812 X 171 ; 156072 X 273. 
(3). 107-96 X 3 X 7 ; 801056 X 7*2. 
606-847 X 20-368 ; 213-796 X 6017. 
32708 X 50-6 ; 213 87 X 5-192. 
Multiply 17 hundredths by thirty-five thousandths. 
Find the product of 127 ten-thousandths and 153 tenths. 
Multiply 1-07, 2038, and 41*25 together. 
Find the continued product of twenty-seren tenths, thirty- 
deven hundredths, forty-five thousandths, and twelve raillionths. 
riO). (1-23 + -586) X (50-3 + 6128) ; (17-56 + 4093) X 18^ 
2-07 X 5-1 X 3092 ; 15-99 X 103 X 'H. 
(5-1 + 3-27 -f 4069) X (127 -f 3'14 — 2-106.) 
(3-71 X 4-613 X 8) — (2-5 X 718 X -13.) 
Find in decimals the product of ^j f , and -f . 
2-7 of 6i 5 6i of -2439 ; 125 of 18i. 
[16). Express in decimals of £1 the rent of 67-34 acres, at £5*65 
per acre. 

(17). A square link contains 62*726 square inches ; what is the 
area in inches of 6,327 square links ? 

(18). A gallon contains 277*274 cubic inches ; what are the cubic 
•eontents of 5 qrs. of com ? 

(19). A pint of water weighs 1*25 lbs. avoirdupois ; what is the 
weight of 7*9 pints ? 

(20). G-old IS 19'26 times heavier than water ; what weight of gold 
is of the 8ame bulk as 17-312 lbs. of water ? 

(21). The circumference of a circle measures 3-14159 times itf 
diameter ; what wHl be the length of the circumference of a circb 
whose diameter measures 37-258 miles ? 

(22). Find the product of the sum and difference of '27 and 27. 
(23). If the side of a square piece of land be 37-25 perches, wha\ 
is its area ? 

(24). What is the weight of five cubic yards of water, if a cubic 
foot weighs 62-455 lbs. avoirdupois ? 

(25). Carbonic acid gas weight is 1*524 heavier than air ; what is 
the weight of a volume of the gas equal in>bulk to 72*53 lbs. of air ? 
(26). A French metre is 3 ft. 3*371 inches long; what is the 
length in inches of 64*61 metres ? 

(27). Multiply together the sum and difference of ^ and f, and 
give the answer in decimals. 

(28). If I possess '76 of a ship, and sell f of my share, what frac- 
tion of the whole is left ? 

(29). How much silver is there in 273*5 francs, containing 69*453 
grains of pure silver each ? 

(30.) What is the rent of 47*38 acres of land at £12*563 per acre ? 
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DIVISION OF DECIMAL FEACTIONS. 

160. Example L—IHvide 7132-506 hy 9. 

Explanation. — The ninth part of this number may be 

found by ordinary division. For 71 is the 

9)7132*506 1 first part of the dividend taken, and means 

792-500fi6 ^^ hundreds. Therefore the first part of tlie 

uuoo quotient, or 7, is also a number of nundreds. 

Ciphers may be added, and the division carried as far as we 

please, but each part of the quotient is of the same value as 

that of the part of the dividend from which it is derived. 

161. Example IL—Bivide -703 hy -0012. 

Here both divisor and dividend are fractions. But by 
(116) whenever fractions have the same denominator, we may 
compare them by comparing their numerators. Now, by 
adding a cipher to "703, and making it '7030, we do not alter 
its value, but we reduce it to the same denominator as *0012 ; 
for— 

•703 = ^, or a, and -0012 = A- 
The question is, therefore, " How many times are ^^ con- 
tained in ffijP" But this question is 

•0012)*7030| the same as " How many times are 12 

58583 contained in 7030 P (5. 0/^.228). When- 

ever, therefore, the dividend and divisor 
have the same number of decimal places, they may be 
treated in division as whole numbers, and the quotient is a 
whole number, although, by adding ciphers, the answer may 
be carried as far below unity as we please. 

162. Example IIL—Divide 10563 hy -8. 

Explanation. — Here it would be possible, as in the last 

example, to equalize the decimal places in divi- 

•8)10'563| dend and divisor, and so to convert the ques- 

13-203 *ioJi ^^ one in Simple Division; for 10'563 

-r -8 = »e -J. ^, or 10563 -f- bOO : but 800 is 

an inconvenient divisor, and it is therefore better simply to 

divide by 8. The question is, " What number, multipbed by 

•8, will make 10563 P** But by (157) the product of any 

two decimal expressions has as many places to the right of 

the point as there are in both the factors. Therefore, the 

numoer of decimal places in the quotient must be the rf{/^ 

J^erence between the number in the dividend and the number 

in the divisor. And as there are here three decimal places 

in the dividend, and only one in the divisor, there must be 

two in the quotient, and the answer, before ciphers are 

added, is 13*20. 
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163. BiTLV. — ^When the diyisor is a whole number, divide 
as in Simple Division, setting down the first figure of the 
quotient as of the same value as that of the dividend. 

When the divisor has a greater number of decimal places 
than the dividend, add ciphers to the dividend, so as to make 
them equal, and proceed a^ in Simple Division. 

When the dividend has more decimal places than the 
divisor, divide as in Simple Division, and cut ofi* from the 
quotient as many decimal places as the difference between 
tne number in the dividend and that in the divisor. 

EXEBCISB XXXIX. 

(1). Divide 7*9302 hy three, by five, and by seven. 

(2). 1086 ^ 13 ; 15*72 -f- 19 ; 3*072 -f- 211. 

(3). 471*82 -y- 25 j 2036*931 -r- 8 ; 6032 ^ 17. 

(4). 1*02 -f- 7*13 ; 6 -r- -05 J 189 -s- 007. 

(5). 3*2 -r 16 ; 23-7- 14 ; 528*6 -r- -912. 

(6). 64-3 -7- -009 ; 2*798 -^ -Oil ; 7*163 -t- '25. 

(7). 318*7 -f- 2*1 ; 416-79 -r- 2*35 ; 412*8 -7- 17. 

(8). 176*582 -7- 2*7 ; -4087 -^ 13*2 j 51*347 -r- 205. 

(9). (21*63 H- 4139) -h (8*72 + '107) ; 4*4 -r *706. 
. (10). A gallon contains 277*274 cubic inches ; what are the cubic 
contents of a gill ? 

(11). A yard measures 4*545 links ; what fraction of a link is an 
inch? 

(12). The weight of a sovereign is 123*274 grs. ; what should be 
the weight of a gold crown piece ? 

(13). One-twelfth of the weight of a sovereign is alloy } find the 
quantity of pure gold in 25 sovereigns. 

(14). Divide seven tenths by seventeen hundredths. 

(15). Divide forty-five thousandths by nine millionths. 

(16). What decimal, multiplied by 14 ten-thousandths, will give 
235 hundredths P 

(17). Divide the sum of *763 and 1'2854 by their difference. 



(18). Multiply 237*6 by 2*5, and divide the result by 7. 

(19). a of 21f ) -T- -16 J (21*3 of 35i) -f- 7*2. 

(20). Divide the product ot 28^ and 10*5 by that of 7'*2 and 2\. 

(21). What is the difference between the twelfth and the thirteenth 
of 25*413. 

[22). Divide 314159 by 197, by 2*3, and by 1*067. 
23). Divide 3^ of 21,^ by 1*5 of 29*38. 

[24). How many times is 123*274 grs. contained in 23 troy lbs. ? 

(25). If the breadth of a board be 1*32 feet, what length will be 
required to give an area of 1 square foot ? 

(26). What must be the length of a field 7*25 perches in breadth, 
if its area is 2 acres P 

(27). If the circumference of a circle be 88*75, what is its diameter ? 
(See Exercise xxxviii. 21.) 

(28). If the circumference be one foot, what is the diameter? 
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EEDUCTION OF DECIMAL FBACTIONS TO THOSE 

OF OTHEE NAMES. 

164. Example L — Beduce '17 cict to the decimal of\ lb. 
Explanation. — ^We have here to reduce a certain quantity, 

which is a fraction, '17 of 1 cwt., to the fraction 

•17 cwfc. of a lb. But by (139) it will be a greater fraction 

4 of a pound, and we must therefore multiply. 

— The fraction '17 of a cwt. must be four times 

•68 qr. .j^^ qj. .gg q{ ^ quarter. So also the weight, 

_^^ which is '68 of a quarter, is 28 times '68, or 

777 18*04 of a pound. We multiply, as in ordinary 

-^Q Descending Beduction (42), by whole numbers, 

and therefore the number of decimal places in 

1804 lb. ^^^ ^^ ^ always the Fame as in the first 

(167). The answer is 1804 pounds. 

165. Example IL— Reduce 3 052 inches to the fraction qf 
a yard. 

Explanation. — ^The length, which is equal to 3*052 inches, 

must be a less fraction of^a yard (140), and 

12)3*052 therefore we must divide, as in Ascending He- 

•_ duction (45). On dividing by 12 we find that 

:»)-25433 3052 inches is eaual to -2543 feet, and on di- 
7 viding by 3 we find that the same length is 
•08477 equal to -08477 yards. 

166. Money may be reduced to the decimal of a pound by 
Hule (85), when accuracy is only required to the third place ; 
for florins, cents, and mils bemg respectively tenths, hun- 
dredths, and thousandths of £1, may always stand in the 
first, second*, and third decimal places. 

Thus, £13 4 fl. 5 c. 9 mils = £13459. 

167. B.ULE. — To reduce a fraction to a decimal of a lower 
name, multiply by as many of the less as make one of the 
greater, ^ointmg off as many decimal places as are in the 
multiplicand. 

But to reduce decimals to fractions of a higher name, 
divide by as many of the less as make one of the greater, 
placing the point according to the value of the dividend (172). 

168. Examples op Wobking. — Beduce £7*638 to decimals of a 
shilUng and a penny ; and 3 lb. 2 oz. 15 dwts. 7*2*grs. to decimals 
of a troy pound. 

I. £7-638 n. 24)7*2 gre. 

20 20)15'3_ dwt8.= 15 dwts. 7*2 grs. 

152 760 shillings 12)2*765 oz. = 2 oz. 15 dwts. 7*2 grs. 

323041b. =3lb.2oz.l5dwt8.7*2gr8. 
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BxxsoisB XL* 

(a) — OrtU. (1). Express as pounds, shillings, and penoe^ 

£2*938; £506; £1*792. 

£1-856 } £-23 ; £1478. (3). 326 fl. ; 72 fl. j £1-008. 

£-811; £1-302; 5*8 fl; 1,728 florins. 

17-2 cents; £186; £-627; 732,654 cents. 

Express in decimals of £1 true to the third place — 
£198. 8d.; £12 18. 7d.; £185 6«. 4^d. 

2b. 8d.; 5s. Sid.; lOs. 6d.; £124 138. 9d. 

£22 lis. 3d. ; £4 Is. lOid. ; £1 7s. 

168. 4d.; 8s. Sid.; 19s. lid. ; £208 68. 6d. 
[10). 4id. ; Is. 7fd. ; lid. ; 28. 6f d. 
11). eld. ; lis. 2id. ; 9id. ; 148. 9id. 

(f)—Wriiten. (1). Eedace to the decimal of £1 tme to the fifth 
place— £1 17s. 8id.; £28 168. lOfd. ; £12 78. 9id. ; £47 13s. 2id. 

(2). Beduoe to decimals of Is. — £1 78. 4id. ; £2 98. Sfd. ; 
ll^d.; 4id. 

(3^. Beduoe to decimals of Id.— 37 far. ; 23*6 shillings ; £12 38. 

i4). Is. 7d. to the dec. of lOs. ; 5s. 8id. to the dec. of 14e. 6d. 
5). Beduce 3 days 17 hrs. to the dec. of a week ; 14*7 minutes 
to the dec. of a day. 

(6). 2 bush. 3*1 pecks to the dec. of a quarter ; 5 qts. 1 pt. to 
the dec. of a gallon. 

(7). 7 fur. 35-27 poles to the dec. of a mile ; 17*63 yds. to the 
dec. of an inch. 

r8). 118-37 feet to the decimal of a mile, a furlong, and a yard. 
[9). 27-6 bushels to the decimals of a quarter, a quart, ana a pint. 
(10). 3 hours 14 minutes to the dec. of a week, a day, and a minute. 
11 lbs. 6 oz. avoirdupois to the dec. of a cwt. and a ton. 
What is the length in feet of 1-32 miles, and of 17*1 yards ? 
Find -5 of £3 15s. ; -68 of 178. 6d. ; -1 of Is. 8d. 
What is -29 of a mile? -117 of a cwt.? -39 of a ton? 
17-36 gals. ? 218-7 troy pounds ? 11-35 avoir, lbs. ? 
(16). 21*392 acres ? 3185 acres ? 412*27 sq. roods ? 
(17). Find the difference, in decimals of a minute, between the 
length of the true year, which is 365*242264 days, and that of the 
JuUan year, which is 365i days. 

(18). Express the height of Chimilari, which is 29,000 feet, as the 
decimal of a mile. 

(19). The French metre is 39*371 English inches in length. 
Express the length of 25 such metres as firactions of an English mile. 
(20). The kUometre is 1,000 French metres long ; what is the 
length of 7 kilometres in English miles ? 

(21). Beduce a kilometre to the decimal of an English foot. 
(22;. The French gramme weighs 15*444 grains ; how many troy 
pounds are there in a kilogramme, which contains 1,000 grammes ? 
(23). In -155 of an estate, consisting of 205*65 acres, how many 
acres, roods, and poles ? 



I 




(1. 

(2). 
(3). 
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MISCELLANEOUS EXEECISES.— XLI. 

Multiply -I by ^, and take the result from 1*82. 

Find the sum and difference of -^ and *47. 

What b the number which, multiplied by y^, will produce *2? 

(4). A rectangular field is 79*386 chains long, and 4S'367 broad, 
what is its area ? 

(5). Find the difference between the product of *72 and 1*12 and 
tliat of ^ and ^, 

(6). If an oz. of gold, ^ of which is alloy, is worth £8 17b. l(Ud., 
express in decimab of £1 the value of an ounce of perfectly pure gold. 

(7). What sum of money would be required to give 72 persons 
*35 of a florin each ? 

(8). The circumference of every circle is 8*14159 times its dia- 
meter, what is the circumference of a circle whose diameter is If miles? 

(9). The diameter of an imperial bushel measure is 18*789 inches, 
what is it« circumference ? 

(10). How many postage stamps, each |4 ^^'^ square inch, would 
coTer a surfieu^ of 518f square inches ? 

By what decimal fraction does ^ exceed f ? 

What is the worth of 722' 5 pounds at £1'845 per pound ? 

(18). If a cubit was equal to 1 ft. 9*888 inches, and a span equal 
to half a cubit, express the height of "six cubits and a span'* in 
inches. 

(14). What fraction of an English yard was a "hand-breadth," 
which was one-sixth of a cubit P 

(15). The French metre is equal to 8*9871 English feet, and is a 
ten-millionth part of a quarter of the earth's circumference ; express 
the length of the earth's circumference in miles. 

(16). The specific gravity of brass is 8*896 times that of water; 
the specific gravity of air ^s fhs ^^ ^^^^ ^^ water ; how many times 
does the weight of a piece of brass exceed that of an equal volume 
of air? 

(17). A cubic foot of air contains about 2*03 grains of vapour; 
what bulk of air will contain 1*25 avoirdupois pounds of vapour ? 

a8). If -1875 of a ship cost £278, what is her value? 

(19). Find the decimal of £1, which is equiviilent to *54 of a 
guinea, and reduce £3 2s. 6d. to the decimal of £5. 

(20). Multiply -0082 by 705, and divide the product by •000070S. 

(21). Find the sum of £775, '824s., and '805 of a crown, and 
express the result in decimals of a guinea. 

(22), Find the value of (3*0005 X -006) -f- '0009. 

(23). Add together £258 and '365 of a guinea. 

(24). What is that number, of which 15 is '75 ? 

(25). The sun's diameter is 111'454 times the equatorial diameter 
of the earth, which is 7925*648 miles ; what is the diameter of the 
sun? 

(26). Divide *001 by '02, and prove the result by Vulgar Fractioos. 

(27). The bulk of the planet Mars is '1386 that of the Earth; 
how many times is the Earth greater than Mars ? 
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(28). A pOMeBset *26 of • ihip, wfiose ralae is £6,800, and B 
posBetMi *6 of the remainder; what is the united Taloe of their 
shares ? 

^29^. Find the yalue of 603} yards of cloth at 98. 7|d. per yard, 
And gtre the resolt in decimals of £1. 

^80). If '375 of a ship is worth £9,900, what is its yalue P 

(81;. After spending ^ of the money in my purse, I find that -f^ 
of the remainder amounts to 4s. 10 ^d. ; how much had I at first P 

J 82). Express decimally f lb. troy and i lb. avoirdupois. 
88). Find a fourth of that sum of money of which -^ is £28*6. 
84}. What number, added to the sum of ), i, *72, and 1071, 
I make up the number 4 P 

(85). Add together £-27818, 5423s., and 11053d. 
(86). Multip^ '00728 by 314, divide -628 by 005, and add the 
results t^ether. 

E. What fraction of 2*5 days is 3'47 minutes ? 
. Take 3*728 yards from 28*316 feet, and give the result in 

(89). Find half a yearns rent of 12*48 acres of land at £11*35 per 
acre. 

(40). Add together i, ■}-, ^, and f, both as vulgar fractioas and as 
decimals. 

'(41). If the price of an oz. of tea is 3*75d., what is the price of 
17-28 lbs. P 

(42). What is the difibrence in lbs. between '0583 of 1 cwt. and 
■OOSOofaton. 

(48). Add together 2*796 yds. and '1 of half a mile. 

(44). What is the average of 32*58, 33*47, and 35*61 P 

(45). If 27'38 be quotient, and 45-^ the divisor, what is the 
dividend? 

(46). Find the value of 23| yds. of cloth at l|s. per yd. j 23*7 
yds. of linen at 3*48. per yd. ; and 12*7 yds. of calico at £007 per yd. 

(47). If a business produce an annual return of £1,500, and of 
three partners one has '475 and another *35 share of the profit, 
how much money faUs to the share of the third partner P 
; (48). To find the area of a circle, multiply the diameter by itself, 
and that product by i of 314159 : what is the area of a circle whose 
diameter is 17*2 feet in length? 

(49). Find the united areas of 2 circles, whose diameters are 69*5 
incnes, and 8 ft. 4 inches. 

(50). From what weight can I subtract 1*72 lb. so as to leave 0*5 
cwt.? 

(5i). If a person buys 603; yards of cloth for 98. 7*625d. per yd., 
at what price should he sell it per yard, so as to gain £37f on the 
whole? 

(52). In an assembly of 1,500 persons, '22 of the whole are men, 
*84 are women, and the rest arc children j how many children are 
there? 
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PEOPOETION. 

169. Example. — What number heart ike same relation to 
10s, which £24 does to£S? 

Explanation. — ^We hare here to find a number wbicli is 
as many times greater or less than lOs. as £24 is greater or 
less than £8. Bat we know that as 24 is three times 8, the 
number of shillings required must be three times ten. 30b. 
therefore bears the same relation to 10s. which £24 does to £8. 

170. This fact is generally stated in the following form : — 

£8 : £24 : : los. : sob. 

The relation of £8 to £24 is one-third. This is called the 
Batio which £8 bears to £24 ; and there is the same rela* 
tion or Satio between lOs. and SOs., because ten is contained 
as many times in thirty as eight is in twenty-four. 

The expression 8 : 24 means the Hatio of 8 to 24, and 
signifies the same as the fraction ^ {S. of A., 310). Because 
10 : 30, or ij, represents the same ratio, the sign (: :) is placed 
between them, and means that the first ratio is equal to the 
second. 

Hence the proportion 8 : 24 : : 10 : 30 may be read— 

As eight is to twenty -four, so is ten to thirty ; or. 

The ratio of S to 24i equals the ratio <^ 10 to 30. 

There can never he any B»atio except between quantities 
of the same kind. Therefore the first and second terms must 
always be of the same name, and the third and fourth also of 
the same name. 

Whenever there are four numbers, of which the first bears 
the same ratio to the second as the third does to the fourth, 
they are said to be in Pbofobtion (5. of A., 315). 

171. If we look at these four numbers — 

8 : 24 : : 10 : 80 

we observe that there are two terms in the middle, the 24 
and 10. These are called the Mean or Middle Tebhs. 
There are also two terms at the ends of the line, the 8 and 
the 30. These are called the Extbeme Tebms. 

Now if we multiply the mean terms together we shall hare 
the number 240, for 24 X 10 = 240. But of the two extreme 
terms, the 8 is as many times less than 24 as the 30 is more 
than 10. Therefore 8 X 30 must equal the same as 24 X 10, 
or 240 (S. (fA., 126 and 319). 

For the same reason, whenever four numbers are in propor* 
tion, the product of the two extreme terms is equal to that tf 
the two means. Wo thus obtain the rule for finding any one 
term of a proportion which may be required. 
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172. Rule.— To find any term of a proportion, when 
«ny three terms are given, multiply together either the two 
means, or the two extremes, and divide l)y the remaining one. 

178. ExAKFUts OT WoBKiKO. — I. Find the third tenn of the 
proporHon 15 : 5 : : ( ) : 7. 

Here the nomher required is one of the mean terms. But since 
hy (180) the product of 15 and 7 must be equal to 5 times the 
unknown number, wo must multiply 15 by 7, and divide by 5. 

Therefore ii2L_?, or 21, is the answer ; and 15 : 5 : 1 21 : 7. 
* 6 

II. find the first term in the proportion ( ) : 5 : t 24 : 15. 

Here the required number is one of the extreme terms. But 

because the product of the means, or 5 X 24, equals 15 X the 

first term; ^ ^ ^\ or 8, is the first term; and 8 : 5 : : 23 : 15. 
15 

EZEBOISB XLIl. 

(a) — OraL (1). What number represents the ratio of 27 to 3? 



[3^. Find two numbers having the same ratio as 7 ! 9. 

(4). What number has the same ratio to eleven as 6 has to 2 ? 



(2). Express the ratio 10 : 12 in lower terms. 

(5). Express in numbers the ratio of a shiUmg to a crown ; of a 
fiorin to a halfcrown ; of fourpence to threepence. 

(6). What is the ratio which 7s. bears to £1 ? lOd. to Is. P 7id. 
to 9d. P 

(7). What is the ratio of two days to a week P Of 3 bush, to 2 
pecks P 

(8) . How is lid. related to 2s. 6d. P 2 feet to 5 yards P 1| miles 
to 8 furlongs P. 

(9). Place the required term in the following proportions : — 

3:5:: ( ):i5; ( ):7:: 12:21. 
ao). 6:i5::7:( ); i8:9o::( ):io. 

(11). What sum of money bears to sixpence the ratio of 4 to 12 P 
(12). What length is to a yard as a penny is to a shilling ? 

— Written. Express in the lowest terms the ratios — 

. 27 : 180 ; 5784 : 396 ; 1371 : 1695. 
(2). 477 : 1629 ; 217 : 175 ; 693 : 543. 
(3>. 7id. : Is. 4d. ; 4s. 7d. ; 10s. 6d. ; Is. 7id. : 188. 7id. 
(4). Find the required term in the following proportions :— 

75: ( ):: 26:39; ( ):i8:: 27:19. 
(6). 297 : 15 : : ( ) : 108 ; 305 : ( ) : : 408 : 1000. 
[6). 5376 : ( ) : : 372 : 287 j ( ) : 66 : : 1000 : 264. 
[7). 2308 : 57 : : 68 : ( ) ; 1275 : 800 : : 595 : ( ). 
(8). 1723 : ( ) : : 3805 : 627 ; 3586 : 723 : : ( ) : 519. 

[9). Find the fourth proportional to 5871, 92, and 106. 

Find the fourth proportional to 3*72, 9*6, and 08. 

Find the ratio oi 7 cents to hulf-a-crown. 
[12). Find the ratio of the pound troy to the ounce avoirdupoist^^ 



10). 
11). 
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EULE OP THBEE. 

174. Example. — Iffioe articleg cost 15s. 7id., what will 
seventeen such articles cost ? 

Explanation. — There must be tlie same proportioii be- 
tween the prices as between the numbers of the articles. 
Suppose we make a proportion, and leave the last or fourth 
plaice vacant for the unknown term. The sum 15s. 7id. may 
be placed in the third. Now because the price of seventeen 
articles will be greater than the price of five, the fourth 
term, or answer, will be greater than the third. ' But when 
the fourth is to be greater than the third, the second should 
be greater than the first. Therefore the proportion is-^- 

As 6 is to 17, so is 15s. 7id. to the answer ; or, 

6:i7::i6«.7id.:( ). 

This sum cannot be solved until the 158. 7)d. are reduced 
to some niunber which will serve as a multiplier. We there- 
fore reduce it to halfpence. By Seduction (30), the sum 
15s. 7 id. is equal to 375 hal^ence. Therefore the sum is 

5 : 17 : : 376 : ( ) ; or, 

Find a number of halfpence which has the same relation 
to 375 as 17 has to 6. T)na number will give the price of 17 
articles in hal^ence. 

By (181) the answer to this question is found by multi- 
plying the mean terms together, and dividing by the extreme, 

^'^^ ^ ^'^ = 1275 halfpence = £2 13b. l^d. 
5 

The answer, £2 138. l^d., is the fourth term of the propor- 
tion, and is therefore the price of 17 articles. 

175. This process is sometimes called the Bule ot Thbes, 
because in it three terms are always given, and the remaining 
term is required to be found. 

It is usual, for convenience, to make the answer i^ke fourth 
term of the proportion. Wbenever this is done, the third 
term must be of the same kind as the answer. For the same 
reason, the first and second terms must always be of the 
same name. 

176. Observe that the third term was reduced to halfpence 
before the sum was worked. Whenever a number of two or 
more denominations occurs in any of the terms, it must be 
reduced to the form of a simple number of one denominati<m, 
otherwise it cannot be used as a multiplier or divisor. But 
the first and second terms, if reduced at all, must be reduced 
to the same name ; and the answer is always a number qf the 

name as that to which the third term has been reduced. 
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177. Bulb. — Place in the third term that fnm mentioned 
in the question which is of the same kind as the answer. If 
the aniwer will be ^eater than the third term, let the second 
term be greater than the first ; but if the answer will be less, 
place the less of the two other terms in the second place. 

178. EzAMFLBS OW WoBxnro.— If 4 yards of silk cost £1 lis., 
how manj yards can I buy for £26 lOs. ? 

The answer is to be yards. 
L £1 lis. : £26 10s.:: 4: r ) Place 4, yards in the mrd term. 
81b. : 530t : : 4 : ( ) But £26 lOs. will purchase more 

than 4 yards. The answer will 

4 X 580 AQ. , ^^ therefore be greater than the third 

-3J «Htya»- term. 

Puttheffreaternutnber,£26 10#., 
H 1*66 • 26*6 • • 4 • f ^ in the second place, 

^ ' Beduce £1 111. and £26 lOs.to 

4x 26*5 ^^ same name, 

__- = 68-88 yds. Multiply the second and third 

terms together, and divide by the 
first. 

JTo^.— -Wheji no lower sums than sixpence are mentioned in the 
question, it generally saves trouble to reduce the fractional parts of 
a pound to decimals by (85), instead of to shillings. 

179. Since the second and third terms are always multi- 
pliers, and the first term always a divisor, it is often possible 
to shorten the working, by striking out common factors, or 
dividing both the first term and one of the others by the 
same number. For example :— 

If 2 tons are carried 7 miles for a certain sum, how far will 8 cwt. 
2 qrs. be carried f3r the same money P 

The answer is to be distance, 
owt. qrs. Set down 7 miles in the third term. 

8 2 ; 2 : :7 But for the same money 3 cwt. 2 qrs. will 

lA • 1AA • • T • / \ ^ carried a greater distance than 2 tons. 
14 . leu . . 7 . ^ ) Place the greater term (2 tons) in the 

160 X \- second place. 

■ — = 80 Reduce 2 tons and 8 cwt, 2 qrs, to qrs, 

^ Multiply the second and third terms to- 

gether, and divide by the first. 

Here we observe that 160 has to be multiplied by 7, and 
divided b^ 14 ; but since 7 is a measure ot 7 and 14, we 
may substitute 2 and 1 for 14 and 7, and this does not affect 
the answer (8, of A,, 133). 

This operation is called Cancelling, and may always be 
used when a multiplier and divisor in the same sum can be 
divided by a common measure. ^ 
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ExEBCiSB XLm. 

(dS — Oral. (1). If five articles cost 6d., what wfll 16 cost ? 

(2). How many eggs can I buy for Is. 8d., at five for 2 pence ? 

(8). At seven for threepence,how many apples can I buy for Is. 6d.? 

(4). Find the price of six articles at five for 2s. Id. 

^5). What is 7s. 6d. in the pound on £20 10s. 

(6). If 6 men can dig 20 feet of earth in an hour, how many will 
dig 50 feet in the same time ? 

(7). How many coins, worth lid. each, are equal in yalue to 20 
fourpenny pieces ? 

(8). If 20 workmen can finish a piece of work in 8 days, how 
many could do it in 5 days P 

(9). How many articles can I buy for a florin, if five of them oost 
Sfd.P 

(10). If a labourer earns £35 in 40 weeks, in what time will he 
earn £14? 

(11). If a train runs 20 miles in 30 minutes, in what time will it 
run 10^ miles ? 

(12). How many threepenny pieces are equal in value to 86 four- 
penny pieces P 

(b)^WrUten. (1). Find the price of 17 lbs. 2 ot., if 2 cwt cost 
£18 10s. 

(2). How much does a person owe who possesses only enough to 
enable him to pay 6s. 5d. in the £1 ? 

(3). What number of yards 5 qrs. wide will suffice to cover the 
same floor as 76 yards at 3 qrs. wide ? 

(4). How many pounds avoirdupois can be purchased for £7 108.5d., 
when 13 oz. cost 12s. 8d. P 

(5). How much will 3 nails of cloth cost at 48. 7d. for 2^ yds. P 

(6). A man owes £7,905, and pays 12s. 5id. in the pound; how 
much does he pay altogether P 

(7). How many coins, worth 7id. each, are equal in value to 582 
coins worth lOfd. each P 

(8). Find the number which is the fourth proportional to 27, 
63, and 51. 

(9). Four dozen loaves cost £1 Is. ; what is the piioe of 73 
loaves ? 

(10). If a horse travels over 17 miles in 1 hr. 21 min., in what 
time would he travel 49 miles P 

(11). A and B divide the profits of a business in the proportion 
of 210 to 195. A's share is £567 158. ; what is B's share ? 

(12). What is the worth of 3 cwt. 2 qr. 17 lb. at the rate of Is. 7id. 
for 3i lbs. P 

(13). If a gentleman whose income is £640 pays £42 Bs. 8d. 
income tax, what should a person pay whose income is £317 10s. P 

(14). What is the price of 753 bags of sugar, each containing 1 
cwt. 2 qrs. 15 lbs. at 898. 6d. per cwt. P 
(15). If the price of 3052 lbs. be £217, what is the price per owt.P 
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(16). What sHoold be the charge for 71,250 cubic feet of gas, at 
6fl. 6d. per 1,000 oabic feet ? 

(17). If tea be imported at £11 13s. 4d. per cwt., and be subject 
to a duty of Is. 4d. per lb., at what price roust a chest containing 
2 qrs. 11 lbs. be sold so as to gain l^d. per lb. ? 

(18). The ratio of the side of a square to its diagonal is about 
70 I 99 ; . find the diagonal of a square field whose side measures 
5 chains 27 hnks. 

(19). What is the length of the side of a square whose diagonal 
measures 27 yds. 2 ft. ? 

(20). What snm will be raised by a rate of S^d. in the pound on 
a parish whose total rental is £7,963 10^. 

(21). How many yards of cloth, worth I7s. 2id. per yd., ought to 
be ffiyen in exchange for 550 yards of linen, worth 39. 9;d. per yd.? 

^2). If f of a pound cost 2} shillings, what will be the price of 
HtV cwt. ? 

(28). If a railway carria|2[e proceeds at the rate of 3*5 miles in 
7*8 minutes, how long will it take to reach a distance of 212 miles 
2 fur. 3 p. P 

(24). If 27 workmen perform 219 yards of work, how much will 
11 workmen perform iu the same time? 

(25). If a train runs 30 miles in VA minutes, how far will it run 
in 18 minntes ? 

(fSd). If 3 cwt. 2 qrs. 16 lbs. of rice cost £3 Ss. lOd., how much 
may be bought for £5 7s. 6d. ? 

(27). If the shadow of a steeple, which is 160 ft. 4 in. high, 
measures 210 ft., what is the actual height of a staff whose shadow 
is 17 ft. 6 in. long ? 

(28). On what rental was £71 I7s. 6d. paid as poor*rate, at Hid. 
in the £1 ? 

(29). If ivory be worth £29 158. per cwt., what is the worth of a 
tusk weighing 94 lbs. 6 oz. ? 

(30). What is the price of 219 quires of paper at 148. 8d. per ream ? 

(31). An avoirdupois ounce is to a troy oz. as 175 I 192 ; express 
13 lbs. 7 oz. troy in avoirdupois weight. 

(32). If a pound troy of silver be coined into 66 shillings, what is 
the weight avoirdupois of £47*75 in silver P 

(33). If £3 17s. lOid. be the value of an oz. of standard gold, 
what is the value of a gold tankard weighing 2 lbs. 5 oz. 12 d wts. 3 gr. ? 

(34). If 1,000 soldiers' coats have to be made, each requiring 
2i yds. of doth of 5 qrs. wide, how much lining will be required for 
them if the material employed is 2 qrs. wide ? 

(35). The ages of two persons are as 17 to 6, and the younger ia 
24 years old ; what is the age of the elder ? 

(36). A surveyor, after measuring a road, and finding it 2,738 yds. 
by his chain, discovers that some links are missing, and that the 
chain is 15 inches too short, what is the real length of the road P 

(37). At £1 7s. 4d. per acre, how much land can be rented ' 
£164 19t. 4d. P 
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PEOPOETIONAL PAETS. 

180. Example, — Three persons enter into a speculation io' 
gether, A contributes £184 10*. ; B £96 16#.; and C £76 bs.; 
they gain £238 6«. %d.: what is each persorCs share of the 
profit 'i 

Explanation. — ^We cannot state the proportion in this 
case until we know wliat is the total amount of the money 
contributed by all the partners. To find this we must add 
£184 10s., £96 ISs., and £76 5s. together. They make 
£357 lOs. We have then three questions to solve : — 

I. If A contributes £184 lOs. of £357 10s., what should be 
his share of £230 6s. 8d. P 

II. If B contributes £96 15s. of £357 10s., what should be 
his share of £230 6s. 8d. P 

ni. If C contributes £76 5s. of £357 10s., what should be 
his share of £230 6s. 8d. P 

In all these three cases, as the answer required is profit^ 
the total profit should be placed in the third term ; and by 
(177) the other terms should be thus arranged. 

As the whole investment is to each marCs contribution^ so is 
the whole profit to each man's share of the profit. 

I. £357 10s. : £184 10s. : *. £230 6s. 8d. : A*s share. 
II. £357 10s. : £96 15s. : : £-230 6s. 8d. : B*s share. 

III. £357 10s. : £76 5s. : : £230 6s. 8d. : C*s share. 
Hence it follows that the three answers required will be : — 

A'8 share, li£lXj30i ^ ^^^S; B's, 96'75 X 230^^ 

* 357-5 ' ' 357-5 *^*^ 

Cs, '76:25_X2304 ^ ^^ ^^ g^ 
357-5 

181. EuLE. — ^Find the sum of the given terms which are of 
like kind, and make it the first term of as many proportions 
as may be required. 

Place in the second term that one of the given terms 
which corresponds to the particular part of the answer re- 
quired. Place in the third term the number which is the 
sum of all the answers. 

182. Example op Woeklng. — If copper and tin he mixed inprO' 
portions of 25 and 3, how much copper is contained in a mass of the 
compound weighing 1 ton 17 cwt, 3 qrs. ? 

qrs. The sum of 25 and 3 is 28. 

28 ; 25 II 151 I ( ) I*lace 28 in the first term, 

' ' * * I*lace 25 in the second term. 

^^ ^ ^^^ = 33 cwt. 2qrs. 23 lbs. Eeduce 1 1. 17 cwt. 3 qps. to qrs., 
28 and place it in the third term. 

Work the question as in the Eule of Three. 



s 
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EXEBOTBE XLTV. 

(a) — OreU, (1). Divide .a shilling between two persons in the 
proportion of 7 to 6. 

(2). Biyide Ss. in the proportion of 6 to 4 ; of 9 to 3 ; of 5 to 3. 

(3). If a eentleman gives £1 away between three persons, so that 
for every eigntpence given to the first sixpence is given to the second, 
and twopence to the third, what is the share of each ? 

(4). Divide 100 marbles between two boys, so that one shall have 
four times the share of the other. 

(6). Divide 7 lbs. avoirdupois into two parcels, of which one 
shall be three times the other. 

(6). A compound is formed of two ingredients, mixed in the pro- 
portion of 11 to 4 ; how much of each is there in a weight of 30 oz. ? 

(7). Two children, aged 10 and 9, are to divide Ss. 2d. between 
them in the proportion of their ages ; what is the share of the elder? 

(8). A street is 20 yards wide, but the road is ten times as wide 
as either of the footways ; what is the width of the road in feet P 

(9). Three boys are partners in play; the one has 30 marbles, 
and the other 21, and the third 15, at first ; they gain 22 ; what is 
the share of the first ? 

flO). Divide £5 among 4 men, in the proportions of 4, 3, 2, and 1. 

lh)—WriUen. (1). Three persons contribute £84108., £147 17s. 6d., 
and £190 2s. 6d. respectively, to a speculation which realizes £100 
profit, what are their shares ? 

(2). If 2 persons rent a meadow between them whose annual rent 
is £18 7s. 6d., and if one put in 15 sheep, and the other 6, what 
ought each to pay ? 

(3). If in a certain compound there are 99 parts of pure metal to 
13 of alloy, what quantity of alloy is contained in 1 ton 13 cwt. 3 qrs. 
of the metal ? 

(4). Divide 14 guineas in the proportion of ^ to i. 

(5). Eleven parts of standard gold are pure metal, and one is 
alloy ; how much alloy is there in 35 oz. 16 dwts. 4 grs. of standard 
gold ? 

(6). Air consists of about 79 partsW nitrogen to 21 of oxygen ; 
how much oxygen is there in 15 cubic feet of air ? 

(7). Two partners agree to share profits in the proportion of ^ to 
■^ ; what is the profit of each out of £1,327 68. ? 

(8). Standard silver consists of 37 parts of pure metal, and 3 of 
alloy; if 33 shillings weigh six troy ounces, how much alloy is there 
in seventeen shillings and sixpence ? 

(9). A gun, weighing 6 tons, is composed of 7 parts of copper to 
6 of iron ; how many hundredweights are there of each metal ? 

(10). Three kinds of tea are mixed togother, half a pound of 
Hyson, f lb. of Congou being put to every pound of Souchong ; 
how much of each kind of tea is there in 2 cwt. of the mixture ? 

(11). A tax of £13 17s. 4d. is to be paid by 3 tenants, whose rentals 
are £16, £20, and £30 respectively ; what is each person's share? 

(12). Divide 780 into parts having the ratio ^, f , and ^ ? ' 
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COMPOUND PEOPOETION. 

183. Example. — ]f a man can build 7 feet of a wall in a 
daVj what length of wall should be built by 3 men in 5 dam ? 

ExpLjLNation. — The number of feet required depends on 
two things — the length of time, and the number of labourers. 
If only the time were considered, the question by (177) 
would be stated thus : — 

I. As 1 day : 5 days : \ 7 feet : number required. 

And the answer to this question would be 5 times seven feet. 
But if the number of men only were considered, the state- 
ment would be — 

II. As 1 man : 3 men : : 7 ft. : number of feet required. 

And the answer to this question would be 3 times seven feet. 
Bat since statement I. increases seven feet 5 times, and state- 
ment II. increases it 3 times, the two together increase it 

3 X 5, or 15 times. Both statements are combined thus :— * 

1 day : 5 days ) ^ ^^^^ required answer. 
1 man ; 3 men y 

1 flS : : 7 feet : 105 feet. 

184. Whenever therp are two ratios affecting an answer in 
this way, the question is said to be in Compound Peopobtion, 
or the I)oublb Hule of Thbee ; because there are two sums 
in Simple Proportion to be compounded, or combined into one. 
This must always be done by multiplying the two first terms 
together for a new first term, and the ^o second terms to- 
gether for a new second term (S.ofA., 358). 

185. B/ULE. — ^Place in the third term the number of the 
same kind as the answer. Take two terms of like kind, and 
consider these with the third as a separate sum in Simple Pro- 
portion. State this sum by (177), and take another pair of 
terms with the third as a second sum in Proportion. Arrange 
this according to the same rule; multiply the first terms 
together for a new first term, and the second terms together 
for a new second term, and proceed as in Simple Proportion. 

186. Example of Woeking. — If 12 horses consume 4 qrs. of 
com in 16 days, how much will 20 horses require for a week ? 

12 * 20 ) . . j^ The answer is to be com : Set down 4 on. im 
16: 7f " the third term, 

192 : 140 : : 4 I. If 4 qrs. are eaten by 12 horses, more will 

be eaten by 20 horses. 

4 X 140 ^_ 2^ Therefore set down 20 in the second place, and 
192 ^ 12 in the first. 

II. If 4 qrs. are eaten in 16 days, less will be eaten in a wedE. 
Therefore set down 7 in the second place, and 16 in the first, 
Multiply 4 by 7 X 20, and divide by 12 X 16. 

Answer, 2\^ qra., or 2 qrs. 7^ bush. 
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BZSBOISE XLV. 

. (1). If it costs £19 to keep 4 children for 3 months, how much 
will it cost to keep 8 children at thu suido rato for nine months ? 

(2). If 9 bushels of corn will suffice for 8 liorscs during 12 days, 
bow many days will 24 bushels last 16 horses ? 

(8). If the carriage of 8 cwt. for 128 miles cost £2*4, wliat will be 
the cost of carrying 4 cwt. for 32 miles at the same rate ? 

(4). If 186 soldiers consume 351 quarters of wheat in 108 days, 
how many soldiers will eat 1,404 qrs., at tlie same rate, in 54 days ? 

^5). If 48 men mow 54 acres of grass in 24 days, how many acres 
wiU 16 men mow in 28 days ? 

(6). If 1,728 barrels of powder are used in firing 24 pieces of 
artillery during 22 days, for how many pieces will 48 barrels be 
required in one day ? 

(7). If 7 persons in a household drink 2 kilderkins of beer in 12 
days, how many gallons will be required for 14 persons in 8 days ? 

(8). If 14 horses eat 40 bushels of com in 16 days, how many 
horses will eat 120 bushels in 24 days ? 

(9). If £48 suffice for the expenses of 12 persons for 8 weeks, for 
how many persons will £288 suffice for 2 yrs. 40 weeks ? 

(10). If a spinning frame, containing 216 spindles, each making 
1,000 reTolutions per minute, produce 250 lbs. of thread in 12 hours, 
how many pounds will be produced by another frame, containing 
96 spindles, each making 1,600 revolutions per minute P 

(11). In a factory 1,500 men arc employed in making 80 loco- 
motive engines per month; how long would it take 800 men to 
make 300 such engines ? 

(12). If 12 men can mow 30 acres in 20 days of 7 hours each, 
how many men will mow 22 acres in 14| days of 6 hours each ? 

(13). K a block of stone 3 yards long, 2 yards wide, and 1^ yds. 
thick, be worth £6 158., what will be the worth of another 
block of the same material, measuring 7 feet long, 5 feet broad, and 
2 ft. thick P 

(14). If £103 gain £6 interest in 12 months, what should be the 
interest on £75 for 9 months ? 

(15). If when wheat cost 808. per qr. a sixpenny loaf weighed 
24 oz., what should be the weight of a penny loaf when wheat is 
worth 3s. 4d. per bushel P 

(16). If seventeen men earn £10 10s. 4id. in 6^ days, how much 
will 23 men earn in 2 days ? 

(17). If the quality ot one farm be to that of another as 7 to 5, 
and if the former, containing 59 a. 1 r., pays a rent of £120, what 
should be the rent of the other, which contains 138 a. 1 r. P 

(18). If a capital of £250 gain £23 in four months, what will a 
capital of £1,200 gain in 3 months? 

(19). If a man travels 360 miles in 12 days of nine hours long, 
how many miles will he travel in 7 days of 12 hours long ? 
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INTEEEST. 

187. Example. — What is the Interest on £764 10^. at 
3| per cent. ? 

Explanation. — Per Cent, means per £100, and Interest 
means the money paid for the loan of the money. This 
question, therefore, means, " If £3 10s. are paid for the loan 
of £100, what should be paid for the loan of £754 lOs. P ** 
This is a sum in Proportion, and by (186) it should be stated 
thus :— 

£100 : £754-5 : : £3-5 : ( ) ; 

and the answer is ^^^^'^^ ^^'^ = £27*4075 = £27 8s. l}d. 

188. The money lent out at interest is called the Pbin- 
ciPAL ; the money paid as Interest on £100 for one year is 
called the Bate per Cent. ; and the sum made up of both 
Principal and Interest is called the Amount. 

189. Questions in Interest are always to be worked by 
Proportion. But because all Interest is calculated at so 
mucn per cent., One hundred pounds is always the iSrst term 
in sucn a proportion. The money lent is always in the 
second place, and the Bate of Interest is in the third place. 

190. B/ULE. — To find the Interest, multiply the Principal 
by the Bate per Cent., and divide by 100. 

191. Observe that as the sums of money mentioned in 
Interest questions seldom contain lower fractions than 
sixpence, it will generally be more convenient to express 
them decimally. Division by 100 is very easy, as by (152) 
it can be worked by moving the decimal point two places. 

192. Examples op Wobkikg. — I. What is the interest on £1,258 
for 7 years at 6 per cent. ? 

1258 Multiply £1,258 by 6. 

6 Cutoff two fgwres by a decimal pointy 

7?48 = Int. for 1 yr. *o ^^^^^^ h 100. 

tj Multiply by 7, or the number of yre. 

528^ = Int. for 7 yrs. ^^^^^^ ^'^^ *° ^^^°g^ *^^ P«°««- 
Answer, £52836, or £528 7s. 2id. 

II. At what rate per cent, will £250 amount to £285 in 3^ yrs. ? 

Find the whole interest for the 
£285 -£250 = £35 =Int. for 3^ yrs. period, and thence find the in- 
£35 -4- 3| = £10 = Int. for 1 yr. teresl for 1 year. 

250 • 100 • • 10 • ( ) ^y (1^7) ^^ ^1^ ^ the in- 

• * • • ^ ^ terest on £250 for 1 year, what 

100 X 10 ^^ _ ^ ^ is the interest on £100 P 

"£30 - = £4 = Rate per cent. ^^^^ ^^ ^ ^^^ ^^ ^^^^^ 
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EXBBOISE XL VI. 

(a) — Oral. (1). Find 4 per cent, interest on £100 ; on £150. 
(2). Find interest on £200 at 6 per cent. ; on £550 at 3 per cent. 
(3). Find 7 per cent, on £1,200 ; 8 per cent, on £175. 
(4). Find* 5 per cent, on £150; on £S0; on £160 lOs. 

!5). Calculate the interest on £300 tt 6 per cent, for 7 months. 
6). Interest on £23 lOs. for 5 montl s at 5 per cent. ; £256 for 
1 jear 6 months ; £354 for 2 years 7 months. 

(7). At 3 per cent, find interest on £150 ; on £225 j on £675. 

(8). At 7 per cent, find interest on £1,250 for 4 yrs. ; on £1,500 
for 2i yrs. 

(9). What is 20 per cent, on £80 ; on £50 ; on £400 ; on £180? 

(10). A tradesman gets 25 per cent, profit on a particular article; 
what must he sell goods at which he buys for £5 ? £12 ? 10s. 6d. ? 

(11). Add 10 per cent, to £20 ; to £50 j to £1 ; to 188. 

(12). Add 15 per cent, to £150 ; 20 per cent, to £18. 

(6) — TFW^^cw. Find the interest on — 

(1). £354 at 5 per cent, for 1 yr. j £1,683 at 4 per cent, for 1 yr. 

(2). £562 at 6 per bent, for 1 yr. ; £1,983 at 3i per cent, for 1 yr. 

(3). £847 lOs. at 4 per cent, for 2i years ; £2,537 at 3 per cent, 
for 7 years ; £1,386 5s. at 21 per cent, for 4 yrs. 

(4). £189 at li per cent, for 6 yrs. ; £2,078 at 3i per cent, for 
6 yrs. 3 m. ; £3,275 at 7* per cent, for 2 yrs. 

(5). £276 158. at 6 per cent, for 3 yrs. j £1,837 at 2i per cent, 
for 11 years. 

(6). What will £783 amount to in 5 years 9 months at 5 per cent.? 

(7). What will £1,264 amount to in 15 months at 31 per cent. ? 

(8). What will £563 amount to in 4 years 17 weeks at 5 per cent.? 

(9). Find interest on £230 10s. for 1 year 183 days at 4 per cent. 

(10). Find the interest at £1,000 for 1,000 days at 3i per cent. 

(11). What will £1,200 amount to in 17 months at 2^ per cent. ? 

(12). In what time will £100 amount to £140 at 5 per cent. ? 

(13). In what time will £750 become £1,000 at 3 per cent. ? 

(14). At what rate will £500 amount to £725 in 18 years ? 

(15). In what time will £1,210 198. 6d. amount to £1,225 19s. 6d. 
at 3i per cent. ? 

(16). At what rate per cent, must £365 be lent for 95 days to 
amount to £369 15s. ? 

(17). A loan of £1,000 is repaid in instalments, as follows : i in 
6 months ; ^ in 12 months, and the rest at the end of two years ; 
•what is the total interest which should be paid at 5 per cent. ? 

(18). A loan of £600 is to be repaid quarterly in equal instalments, 
in the course of two years ; how much interest ought to be paid in 
all at 5 per cent. ? 

* Since 6 is one-twentieth part of 100, we may always find five per cent, on any 
sum of money lor a year, by calling the pouud8 shillings. A monUi*8 iutereitt may 
be iound by calling tbe pound:) pence. For ut i'5 per cent, the interest on ^1 ftr 
a year is Is., and for a month it is Id. . . j^i^f^ 
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DISCOUNT. 

193. Example, — If I am under an engagement to pat/ £bOO 
a year hence ^ what sum ought to he deducted from the debt, if 
I pay it now, interest being at 5 per cent. ? 

Explanation. — This is not an ordinaryquestion in Interest. 
The £500 mentioned iu the sum is not Principal ; it is the 
Amount which my present debt will reach if it is left unpaid 
for a year ; and both principal and interest are included in 
this amount. We have to find how much of the £500 is 
interest on the present debt, and to deduct it from the whole 
amount. 

To do this we must form a Proportion Sum. If £100, 
due at this moment, were left unpaid for a year, the debt 
with its interest at 5 per cent, would amount, in that time, 
to £105. Therefore, a debt of £105 due a year hence is 
equal in value to a present debt of £100. The question is, — 

If £5 be the deduction which should be made from a debt 
of £105 due a year hence, what deduction should be made 
from £500, due at the same time P 

By (177) the statement is — 

£105 : £500 : : £5 : ( ) 

^^ ^ ^ = £23-809, or £23 IBs. 2id. 
105 

194. This deduction is called Discount. It means the 
interest which, added to the Pbesent Value, will make up the 
whole amount of a debt in a given time. The calculation of 
Discount diflPers from that of ordinary Interest, because in 
Interest sum^ the principal is given, and in Discount sums the 
amount is given. In both cases the interest is required to be 
found. But in the latter we must first fix on another sum of 
money, and find what it woidd amount to at the given rate 
and time, and then form a proportion. The sum usually 
fixed on for convenience is £100. The first term is always 
£100 H- its interest for the required time ; the second is the 
given amount ; and the third is either £100 or the interest 
on £100, according as the present value or the discount is 
demanded. 

195. In business. True Discount of this kind is rarely used. 
Ordinary discount is usually calculated as interest, the debt 
being considered as principal. 

196. Eule. — To find the True Discount, make the following 
proportion : — 

£100 -f- its interest : Amount : : Interest on £100 : ( ). 

197. To find Present ^Value, make the following propor* 
tion : — £100 -f its Interest : the Amount : : £100 : ( ). 
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ExEBOisB XLYIT. 

(a) — Oral, Deduct ordinary discount in the following cases : — 

(1). •Ten per cent, from £100; from £50; from £300; from £250. 

(2). Twenty-five per cent.-from £100 ; from £100; from £20. 

(3). Five per cent, from £ltX); from £75 ; from £320; from £68. 

(4J. Twenty per cent, from £100 ; from £60 ; from £95 ; from £225. 

(&), Take 25 per cent, from £2 lOs. ; from 18s. ; from 158. 

(6). Take 50 per cent, off £79 ; from £124 ; from £16 lOs. 

[7). Deduct 12 per cent, from £100 ; from £700 ; from £: 

[8). Take five per cent, from £21 10s. ; from £18; from £230. 



(7). Deduct 12 per cent, from £100 ; from £700 ; from £250. 
(8). Take five per cent, from £21 10s. ; from £18; from £230 
(9). Take 10 per cent, from £32 58. j from £17 lOa. ; from £183. 
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(b) — Wrilien. Find the true discount in the following cases : — 

[I). On £250 at 5 per cent, for 2 years ; on £725 at 4 per cent. 
for 3 years ; on £123 at 2 per cent, for 3i years. 

(2). On £1,000 at 6 per cent, for 4 years. 

(3). On £278 at 5 per cent, for 7 years ; on £628 at 3 per cent. 
for 2 years. 

(4). Find the true present worth of a bill for £300, payable six 
months hence, interest being at 5 per cent. 

(5). Find the true present value of £1,350, due two years hence, 
when interest is 3i per cent. 

(6). What sum of money, invested now at 4 per cent., will amount 
to £1,000 in 3 years ? 

(7). If £7,510 be the amount which accumulates in 2 years at 4i 
per cent., what is the principal ? 

(8). If at,the end of 4 years I draw from a bank the sum of £1,320, 
including principal and interest, how much of it is interest, sup- 
posing £2 10s. to have been the rate per cent. ? 

Find the ordinary bankers* discount on the following bills :- ^ 

(9). A bill for £184, drawn on the 16th of October, and payable 
on the 16th of January, at 5 per cent. 

(10). £2,308, drawn on the 13th of February, and payable on the 
27th of September, at 3 per cent. 

(11). £5,163 drawn on the 31st of June, and payable on the 8th 
of Aueust, at 4 per cent. 

(12). £6,271, drawn on the 17th of January, and payable on the 
8rd of April, at 6| per cent. 

(13). £238, drawn 20th September at four months, and discounted 
on the 3rd of October, at 3 per cent. 

(14). £150, drawn 6th of January at six months, and discounted 
on the 12th of March, at 8 per cent. 

(15). £250, drawn 16th of June at three months, and discounted 
the 9th of July, at 7 per cent. 

(16). £75, drawn 2l8t of January at five months, and discounted 
on the 3rd of April, at 4^ per cent. 

* Observe that 25 per cent, is one-foiutb, or 58. in the £\ ; 30 per cent. i<i one- 
firth, or 4m. in the £\ : 10 per cent, is onv-tenth, or 1 florin in tijc ;£l ; 5 percent is 
one-tweutitth, or Is. in Uie £1, 
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COMPOUKD INTEREST. 

198. Example, — What inters will accumulate on £300 in 
a year and a half at 4 per cent., the interest being payable 
half-yearly ? 

Explanation. — ^In this case tlie interest, as it becomes 
payable, must be added to the principal ; and the next half- 
year's interest must be calculated on the whole amount. 
There are here, therefore, three separate smns, 

I. By (195) Interest on £300 for 6 months at 4 per cent, 
is £6. Therefore, at the end of the first half-year the 
principal amounts to £306. 

n. By (195) the Interest on £306 for 6 months at 4 per 
cent, is £6*12, or £6 2s. 5d. Therefore, at the end of a year 
theprincipal amotmts to £312*12, or £312 28. 5d. 

III. By (195) the Interest on £312 2s. 5d. for 6 months 
at 4 per cent, is £6*24, or £6 48. lOJd- Therefore, at the 
end of H years the principal amounts to £318*36, or 
£318 7s. 2id. The total Interest which has accumulated on 
the £300 is, therefore, £18 7s. 2id. 

199. This is called Compound Inteeest. It differs from 
Simple Interest, because it is calculated on the amount of 
the Trincipal and Interest from time to time, and not on 
the principal alone (5. of A,, 382). It is always greater than 
the Simple Interest on the same sum for the sa^joe period ; 
thus, the Simple Interest on £300 at 4 per cent, for 1^ years 
is only £18. 

200. EuLE. — ^Find the Simple Interest for each year or 
other period at the termination of which the interest is pay- 
able ; add the results successively to the principal. 

201. Example op Wobking. — What is the compound interest 
on £1,150 for 2^ years at 3 per cent. ? 

^^^ ^ ^ = £34-5 = £34 lOs. = Interest on the first year. 

100 ^■ 

1,150 + £34-5 = £1,184 10s. = Principal at the beginnmg of 
the second year. 

1184-5 X 3 _. £35.535 __ £35 los. s^d. = Interest on 2ndyr. 
100 

1184-5 + £35-535 = £1,220 Os. 8id. = Principal at the be- 
ginning of third year. 

12200 35 X 1-5 _ ^jg.3 _. £^g gg _. Interest on last half-year. 
100 ^ 

1238-335 — £1,150 = £88*335 = £88 Gs. 8id. = Compound 
IntereBt for 2i years. 
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EzBBOiSB XLYin. 

(a) — OrtU. (1). Find the oompoond interest on £100 at 5 per 
cent, for 2 years. 

(2). To what will £50 amount in 3 years at 5 per cent. ? 

(3). Find the compound interest on £100 at 10 i)er cent, for 1^ 
years, payable half-yearly, 

(4). To what sum wiU £200 amount in 2 years, at 4 per cent. ? 

(5). What interest will accrue on £250 in 3 years at 1 per cent, f 

(6). Find the amount of £1,000 for 3 years at 10 per cent. 

(h) — Written, (1). Find the sum to which £250 will amount in 
3 years at 6 per cent. 

(2). Calculate the compound int. on £230 for 3 yrs. at 7 per cent. 



(3). 
(4). 



M 1,750 „ tt% „ w „ 

II °^ „ ir „ ^3 „ 



P)- II i> 1,850 „ ^ „ "4 M 

(6). „ „ 1,250 „ 3 „ 2\ „ 



2i„ 


3 


5 „ 


•2i 


4 „ 


3i 


3 ,1 


2i 


4 „ 


5 



» 



(8). To what sum will £730 amount in 3 yrs. at 5 p. o. com. int.P 

(9). „ 1,200 „ 2i„ 4 „ 

(10). „ 180 „ 4 „ 6 „ 

(11). What is the compound interest on £670 at 4 per cent, for 
2 years, interest being payable half-yearly ? 

(12). To what sum will £500 amount in a year at 5 per cent, if 
the interest be paid quarterly ? 

(13). Find tne difference between the simple and the compound 
interest on £1,000 for 3 years at 5 per cent. 

(14). Calculate the difference between the sum to which £540 
would amount in 5 years at simple and at compound interest at 
4 per cent. 

(15). In what time will £25 amount to £30 at 5 per cent, simple 
interest? 

(16). At what rate per cent, will £300 become £350 in 3 years at 
simple interest ? 

(17). What sum will amount to £685 in 2 years at 4 per cent, 
simple interest ? 

(18). How much interest has accumulated if at the end of 
2i years a person receiyes £340 as the amount of an investment at 
2 per cent, simple interest ? 

(19). What deduction ought to be made from a bill of £150 due 
six months hence, when interest is at 6 per cent. ? 

(20). If I borrow £75 of a friend for 3 months, for how long 
ought I to lend him £100, to repay the obligation ? 

(21). Find the difference in annual income between investing 
£325 at 2i and at 3^ per cent. ? 

(22). When the income tax was levied at sixteenpence in the £1, 
what was that per cent. ? 

(23). If at simple interest £256 amounts to £300 16s. in Z\ years^ 
what is the rate per cent. ? ^ 
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STOCKS AND SHAKES. 

202. Example I.—What must he paid for £712 15*. 6i 
the 3 per Cents., at 97J ? 

Explanation.— By the 3 per Cents, are meant share 
the National Debt or England, on which Interest is paid 
of the public Funds. These shares are the property, ei 
of persons who originally lent money to the Governmen* 
of their representatives. Since the money which has 1 
been lent has been expended by the State, the lenderi 
not possess the right to claim a return of their money, 
only the right to receive £3 per annum from the Govemn 
for every £100 they have lent, until the principal is ret 
This right can be transferred from one person to anoti 
and may be at any time purchased in the Stock Excha 
where Government Securities are regularly bought and i 
Therefore, £100 Stock, as it is called, constitutes the ho 
a creditor to the nation for the sum of £100, and gives h 
right to claim 3 per cent, interest on that sum every half-j 
But this Stock is cheaper at one time that at another, 
is worth most when, the general interest of money is 
when other investments are scarce, and when, thereforOj 
interest on the Government debt becomes desirabh 
capitalists. It is worth least when money is most in reqi 
and when, therefore, the general interest of money is '. 
(8. of A., 390). 

The question refers to a time when £100 Stock is w 
£97 16s., or 97}. At such a time, since the actual vali 
a nominal £100 is only £97 15s., the actual sum for whi 
nominal £712 15s. 6<L can be purchased is smaller in 
same proportion. The question is therefore one in the '. 
of Three. 

" If £100 Stock be purchasable for £97 15s., for ^ 
gum can £712 158. 6d. be purchased P " 

By (177) this sum may be stated and worked thus :— 

100 : 712-775 : : £9775 : ( ) 

712775 X 97-75 _. £695.737 _ ^ggg ^ia, 9d. 
100 

203. Example II, — What Stock can be purchased 
£1,240 at 88i ? 

Explanation. — ^This question, otherwise stated, is :— 

" If £88 58. will purchase a nominal £100, what sum 

£1,240 buy P " 

The statement by (177) is as follows : — 

£88-25 : £1240 : : £100 : ( ) 

1240 X 100 

g^lg— = £1405098 = £1406 l8. OJd. 



i?i:H 
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EXEBOISX XLIX. 

(aS^Oral, (1). For what can I purchase £200 stock at 95 ? 

hi). How much must be given for £300 stock at 87^ ? 

l3). How much stock can be purchased for £270 at 90 ? 

(4). If 4 per Cent, stock could be purchased at 80, what would be 
the actual interest per cent. ? 

(5). If the 3 per Cents, can be purchased at 90, what is the real 
interest per cent? 

(6). When money is worth 6 per cent, at what price should stock 
be sold realizing 5 per cent.? 

{h) — Written. (1). For what sum can £1,240 be purchased in 
the 8 per CenU., at 88} ? 

(2). When funds are at 92i, how much stock can be bought for 
£1,676? 

(3). What sum will be lost by buying £1,250 stock at 91i, and 
■emngat90f? 

(4). If I lay out £4,000 in the purchase of 3 per Cents, at 87i, 
what annual income shall I derive from the investment ? 

(5). What should be the half-yearly dividend on an investment of 
£1,000 in the Si per Cents, at 96 ? 

What sum would be realized by selling out £3,726 at 87f ? 
~ the actual interest of money be 4i per cent., at what price 
thould the 3^ per Cents, be quoted ? 

(8). What must be the market value of the 8 per Cents., in order 
that after deducting the income-tax of Is. 4d. in the pound, thej 
may yield 4 per cent, interest ? 

(9). What rate of interest arises from money invested in stock 
bearing interest at 7 per cent. ; at £172 10s. ? 

(10). What is the difference of income resulting from a transfer 
of £3,000 in the Si per Cents, at 93, to the 3 per Cents, at 85 ? 

(11). In which stock is it more advantageous to invest ; in the 
8i per Cents, at 91f , or in the 3^ per Cents, at 93f ? 

(12). What sum do I gain if I invest £625 in the 8 per Cents, at 
91f andselloutat93i? 

(13). When the 3 per Cents, are at 91}, what amount of stock 
can I buy for £1,725, and what is the actual interest per cent, which 
I receive for my investment ? 

(14). In 1752 the 3 per Cents, were quoted at £106 7s. 6d., and 
in 1797 at £47 12s. 6d., calculate the difference in the current rate 
of interest at these periods. 

(15). If I transfer £750 stock in the 3 per Cents, at 81f into the 
4 per Cents, at 92f , how much of the latter stock can I buy ? 

(16). If I buy 17 railway shares at 47i per £50 share, and 25 
shares at lOli per £100 share, paying ^ per cent, brokerage on the 
nominal value, how much does the transaction cost me? 

(17). When the 8 per Cents, are at 81i, and the 8i at 95i, for 
what sum can I purchase £1,725 in each stock. 
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PEE centage: 

204. BB0KEBA6E. — Example. — A stockbroker charges ^ 
per cent, commission on all the transfers he makes ; tohat will 
he gain by selling £750 stock ? 

Explanation. — By | per cent, is meant one-eiglitli of £1, 
or 2s. 6d. for every £100 sold. The question is therefore 
one in proportion ; " If 2s. 6d. be charged for every £100, 
what is charged on £750 P " The statement is, 

£100 : £750 : : 2-5b. : ( ) 

750 X 2-5 

^ — = 18-758. = 188. 9d. 

205. QAIN FEB CESI.-^JSxAMPLE. — Aperson invests £2,350, 
and finds that in a year it has iricreased to £2,455 15b. ; 
what has he gained per cent, ? 

Explanation. — The sum which has been gained is 

£2,455 15s. — £2,350, or £105 15s.; therefore the question 

stated as a sum in proportion is: — "K £105 15s. be the 

interest accruing on £2,350, what is the interest on £100 P *' 

£2350 : £100 : : £106-76 : ( ) 

100 X 105-76 

2350 = 4*5 = £4 lOs. per cent. 

206. INSUBAKCE. — Example, — If a tradesman insures hi^ 
goods at Vis, 9d, per cent., what annual premium does he pay 
cm £3,000 P 

Explanation. — By "premium " is here meant the annual 
sum paid as security from loss by fire. If this be at the 
rate of 17s. 9d. per cent., the sum will take this form :— 

£100 : £3000 : : 17-768. : ( ) 

3000 X 17-759. _. ^^.^gg X 30 = £26 128. 6d. 
100 

207. STATISTICS. — ExAMPLB.'-In the year 1856, when the 
population of England was about 19,500,000, 635,043 children 
were born and 425,703 deaths were recorded; what was the 
rate of increase in the population ? 

Explanation. — ^We have here first to find the total in- 
crease within the year ; this is 635,043 —425,703, or 209,34a 

The question now is, "If 209,340 is the increase on 
19,500,000, what is the increase per cent. P " This must be 
stated thus :— 19600000 ; 100 : : 209340 : ( ) 
209340 X 100 

19500000 = ^'^^^ P^ *^*- 

208. Statistical returns, and tables relating to popula- 
tion, employments, education, and many other subjects, are 
usually calculated at per cent. All questions of tlis kind 

can easily he reduced mto the formof ^Proportion sums, and 
"^he answer is generally best ex^Tes^eSimS&viYcaals* 
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BXBBOISB L. 

(a) — Oral, (1). In a school of 400 boys, 20 per cent, only can 
work decimal fractions, how many are unable to work that rule ? 

(2). An income-tax collector receives 1 per cent, for his trouble, 
what will he haTe'for collecting £750 ? 

(3). What is the commbsion, at 5 per cent., on £178? on 
£235106.? on £2 5s.? 

(4^. If I buy for 4d. and sell for 8d., what do I gain per cent. ? 

(5). If I buy a thing for a shilling and sell it for 9d., what do I 
lose per cent. ? 

(6). A school increases from 80 to 90 scholars in a year, what is 
the rate of increase per cent. ? 

(7). At thirty shillings per cent, what will it cost to insure pro- 
perty worth £1,250 ? 

(8). If the population of a town was 12,000 in 1841, and it 
incr«ised six per cent, in the next ten years, what did it amount to 
in 1851? 

(9). What sum of money is 50 per cent, greater than £95 ? 

(10). How much will a traveller, whose commission is 4 per cent, 
on his orders, receive for obtaining three orders of £40, £50, and £60 ? 

(11). If a collector, who is paid 5 per cent, commission, receives 
£17 lOs. for his trouble, how much has he collected ? 

(12). If a merchant lose 20 per cent, on an investment of £1,350, 
what is the sum he obtains for his outlay ? 

(b) — Written. (1). What is the commission, ati per cent., on £375 ? 

f 2). Find 1^ per cent, on £753 ; and 2}- per cent, on £374 58. 

(3). A successful speculator, who invests £235, makes a profit of 
75 per cent. ; what sum does he receive ? 

(4). If goods cost £12 17s. 6d., at what price must they be sold 
to gain 12^ per cent.? 

(5). Of 1,250 soldiers 26 per cent, are in hospital, 32 per cent, in 
the trenches, and the rest in camp ; how many remain in camp ? 

(6). If linen cost 2s. lO^d. per yd., at what price must it be sold 
to gain 15 per cent. ? 

(7). Add together 65 per cent, on 60, anpl 78 per cent, on 70. 

(8). Suppose £13 6s. 8d. be spent in the purchase of apples at 
Ss. 4id. per bushel, and one-fourth of them be wholly damaged and 
wasted, and the rest sold at 50 per cent, profit, what is gained on 
the whole? 

(9). If ^gs be sold at 5 for threepence, at what price must they 
be «old to gain 20 per cent. ? 

(10). If an article sold at £7 Is. gives the seller a profit of 13 
per cent., what did he give for it ? 

(11). The weekly receipts of a railway company are £4,800 158. 6d., 
the working expenses are £15,303 78. 2d. per calendar month ; what 
dividend per cent, can the company pay ? ^j^m 

(12). If 10 per cent, be gained by selling tea at 5s. 6d., idirijH 
lost or gained by selling it at 4s. lOd. ? - ^^^^ 

1 "l 
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MISCELLAJ^TEOUS QUESTIONS.— LI. 

(a) — Oral. (1). Nine times the fifth part of twenty? 

( J). How many fourths are there in 26 ? How many thirds in 17 

(3). What is the difference between f of 21 and f of 35 ? 

(4). Out of a crown piece what change shall I have after pajin 
for 3 jds. of ribbon at 7|d., and 2 pairs of gloves at Is. 6d. each ? 

(5). Bj selling an article for a shilling I gain 50 per cent. ; wha 
did I give for it ? 

(6). Add together the fourth of 48, the fifth of 90, and the sixt 
of 96? 

(7). What is i per cent, on £150 ? Find | per cent, of £700. 

(8) . What is the price of an ounce at 2s. per pound ? at 5s. ? at Gs. 

(9). What are three weeks* wages at 18 shillings per month? 

(10). If I buy an article for 6d., and gain 150 per cent, profit 
for what must I sell it ? 

(11). Add 5 per cent, profit to £200; 6 per cent, to £150 
8 per cent to £725. 

(12). At 7s. per day what will be the wages of a workman fc 
3 weeks 4 days ? 

(13). Seven pounds of sugar at 4id. ? nine pounds at 7f d. ? 

(14). If I take five steps in three seconds, how many steps shall 
take in an hour and a half? 

(15). If a cabinet maker can make .36 workboxes in 5 days, i 
what time will he make 198 ? 

!16). Add the product of 18^ and 5 to the sum of 2^ and 8. 
17). Find the continued proiduct of 3, 4, 5, and 6, and also thei 
least common multiple. 

(18) . Wliat is the greatest common measure of 240, 100, 50, and 95 

(19). What must be given for 3 ounces at 8s. per pound ? 

(20). A school which commenced with 100 boys increased duhn, 
two years at the rat« of 10 per cent, per annum, what was th 
number of pupils at the end of the second year ? 

(21). Take 25 per cent discount off the following sums — 178. 6d 
£1 58., £2 9s. 

(22). What is the second term in the proportion 8 ; ( ) t ! 17 T 51 

(23). At 5 for 2d., what is the price of 100 oranges ? of 250 ? 

(24). Find 4 off of 49? iofiof64? 

(25). Find the difference between f of a florin and f of half-c 
crown. 

(26). At what rate per cent, simple interest will a sum of mone 
double itself in 40 years ? 

(27). What is the price of half a pint of wine at £1 Is. 4)d. pc 
gallon ? 

(28). What fraction of 17s. 6d. is 3s. 8d. ? What fraction of 
gallon is 11 pints ? 

(29). Express as decimals of £1, the price of 3 articles at 7s. 6( 
each ; of 5 at 19s. each ; of 7i lbs. at Is. 6d. per lb. ; of ^ of 16a. Zi 
(SO). Whataie V of 21? 2ioia0? ^oll^? «of£l. 
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(31). A weaver can make ^ of a yard of yelyet in a daj, in how 
many days can he make 42 yards P 

(32). Find a number which is as many times greater than 6 as 
19 is greater than 12. 

(33). If a collector who is paid 10 per cent, receives £7 lOs. for 
his trouble, what has he collected ? 

(34). After spending a fifth of the money in my purse, I haye 
£1 Ss. left, how much had I at first? 

(35). What sum of money is that of which, when f are spent, 
£24 remain P 

(36). If a tradesman incurs a debt of £100, and pays i of it at 
once, being allowed 10 per cent, discount ; one-half in 6 months, 
for which he is allowed 5 per cent, discount; and the rest in 
12 months, for which no allowance is made ; what sum does he pay 
altogether? 

(b)— Written. (1). What is the difference between 1+1 H-i+J+^V 
and V+f 

(2). Fiud the cost of 674^ dozen of hose at the rate of 2s. 9|d. 
for 5 pairs. 

(3). If 14i cwt. can be carried 100 miles for 86s., how many lbs. 
may be carried 36 miles for the same money ? 

(4). If 12 oxen plough 8 a. 2 r. 4 p. in 7 days, in what time will 
50 oxen plough 240 acres ? 

(5). What is the difference between the interest on £654 lOs. for 
1 year 8 months at 4 per cent., and the true discount on the same 
sum for the same time P 

(6). The weight of a cubic inch of water is 253*17 grains, that of 
a cubic inch of air '310,017 grains ; what yolume of air is equal in 
weight to a cubic inch of water ? 

(7). A tradesman purchases 19 lbs. of butter at Is. 8d. per lb., 
and 39 lbs. of tea at 4s. 8d. per lb. ; he pays £2 lOs. in cash, and 
the rest in cloth at 6s. 9d. per yard ; how much cloth is given P 

(8). What is the cost of cai^king the deck of a vessel containing 
1,120 sq. ft., at 5s. II ^d. per sq. yard P 

(9). What is the cost of milling 10 pieces of cloth, each 72 yds. 
long and | broad, at 2s. 5d. per length of 10 yards P 

(10). How many times is an angle of 57'29578 degrees contained 
in an angle of 180 degrees P 

(11). The mean sidereal year of the earth is 365*2563612 days, 
and that of Saturn 10759*3198174 days ; find the number of years 
in the year of Saturn, 

(12). A grocer mixes 20 lbs. of tea at 6s., 40 lbs, at 5s. 6d., and 
19 lbs. at 4s. together, and sells the whole at 63. per lb. ; what does 
he gain per cent. ? 

(13). A ship sails with a supply of biscuit for 60 days, at a daily 
allowance of 1 lb. per man ; after being at sea 20 days, 5 men are 
washed overboard, and damage sustained which will cause a delay of 
24 days, and it is then found that each man's share must be reduced 
to f lb. s find the original number of the crew. . ^^a 
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(14^. Find the greatest common measure o£ 126, 217, and 175 ; 
and also the least common multiple of 162, 108, 81, and 54. 

(15). What number, multiplied by f of f of S^, will produce 21 ? 

(16). Find the value of M_zJLAi|? 

i X (3i + M) 
(17). Find the product^)f \^^y and (f^^^ -f- ^iy^) both as 

a vulgar fraction and as a decimal ? 

(18). If a room be 26 ft. 4 in. long, 12 ft. 7 in. wide, and 13 fb. 6 in. 
high, what will be the cost of papering it with paper 4 ft. wide, at 
6d. per yd. — allowing Id. per sq. yd. for labour, and deducting for a 
door 7 n. 6 in. by 5 ft., and 2 windows 10 ft. 3 in. by 6 ft. 4 in. ? 

(19). A &ther devised -^ of his estate to his elder son, and -^ of 
the remainder to the younger, and the surplus to the widow ; the 
shares of the two sons differed by £524 68. 8d., what was the 
widow's share ? 

(20). A grocer buys 567 cwt. of sugar at £1 19s. lO^d^ per cwt., 
and mixes it with 1,161 cwt. at £2 2s. 6id. ; at what price should he 
sell the mixture to realize a profit of 12 per cent. ? 

(21). What is the difference between the present value of £750, 
due 9 months hence, at 5 per cent, per annum, and that of £720, 
duo 2 months hence, at 3 per cent, per annum ? 

(22). A merchant sells goods of the value of £420 for £406 58. 9d. 
ready money, how long does he allow credit, the discount for present 
payment being 2i per cent.? 

(23). A debt of £450 is to be discharged by three payments; 
£150 immediately, £100 192 days hence, and the remainder 9 
months hence ; what is the present value of the whole debt at 5 per 
cent, per annum P 

(24). What must be paid for 5 casks of sugar, the cross weight of 
each being 4 cwt. 19 lbs., the weight of the empty casKs being 19*23 
lbs. each, the value of the sugar 4id. per lb., and the charge for 
cairiage being at the rate of £3 17s. 6d. for 8 casks of similar size ? 
How many times does the dock strike in 4 years ? 
If I of a cwt. cost -^ of £100, what will be the cost of } of 
Iqr.? 

(27). Three farmers hold a farm in common; one pays £97, an- 
other £79, and the third £100, as their shares of the rent ; a rate 
of £34 is levied on the farm, what is each man's portion ? 

(28). It costs a tradesman £5 5s. to insure his goods at 15s. per 
cent., for what sum is he insured ? ' 

(29). Express decimally the difference between 4*692307 and 5f. 

(30). In 9 days 25 men can unload a ship ; but at the end of 5 
days 6 of the men are removed, and replaced by 5 boys. In what 
time will the work be finished, supposing the work of a boy be com- 
puted at f of that of a man ? 

(31). If A can finish a work in 20 days, and B in 30 days, in what 
time will the work be finished by both together? 
^{S2). Find the present value of a debt of £64-3 8 fl. 7 c. 5 m., due 
^/faatha hence, at six per oent. per annum. 
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(38). A Yonng man receiyed £66|, which was f of ^' of his elder 
brother's share, and 8^ of that portion was li times the father^s 
estate ; what was the father^s estate P 

(34). If at a certain bridge two-horse Tehicles are charged 4d., 
one-horse carriages, 2d., and passengers, •^. — and if in one day 
for every 5 two-horse carriages there were 9 with one horse, and ten 
foot passengers — how many of each passed over, supposing the 
day's receipts amounted to £94 158. lOd. P 

(35). A ship worth £25,000, and insured for £16,250, is lost ; if 
i- of the ship belonged to A, -^ to B, and the rest to C, what is C*a 
share of the loss ? 

(36). Suppose English money were computed in francs or ten- 
penny pieces, how would the following sums be expressed ; £97 10s., 
£283 18s. 4d., £1 17s. 9d. P 

(37). The population of the town of Banbury rose in 7 years from 
8,220 to 9,800, what was the rate of increase per cent, per annum ? 

^88). If I of a yard cost £^, what will -^ of an English ell cost ? 

(89). How much tea at 6s. 6d. per pound should be given in 
exchange for 1 cwt. 2 qrs. of coffee, worth Is. 9d. per lb. P 

(40). What will it cost to purchase £723 in the 3 per Gents, at 
87f per cent., commission being -J- per cent. P 

(41). If a salesman disposes of woollen goods to the amount of 
£1,250, cotton goods to the amount of £587 10s., and miscellaneous 
articles to the value of £1,123 15s., what will be his commission on 
the whole at If per cent. P 

(42). What sum is that which, after being put to interest for 
4 years 3 months at 2i per cent., amounts to £725 P 

(43). An American dollar weighs 412*5 grains, of which -^ if 
alloy ; suppose pure silver to be worth 5s. r875d. per troy ounce^ 
what should be the value of 75 dollars in English money P 

(44). A person insures his life for £4,500 at £3 7s. 9d. per cent., 
what is the annual premium which he pays P 

(45). If a ship be worth £11,280, and the premium for insuring 
her be £9 10s. per cent., for what sum should she be insured so that 
the policy shall cover both cargo and premium P 

(46). If 7 needlewomen can finish a certain quantity of work in 
lOf days of 9f hours each, how long would it take 3 to do twice the 
same work, reckoning 10 hours to the day P 

(47). An Enghsh sovereign is worth 25*22 French francs; ex- 
pr^ £23 2s. 6d. in French money, and 1728*35 francs in English 
money P 

(48). What is the weight of a gallon of water, containing 277*274 
cubic inches, when a cubic foot of water weighs 1,000 oz. avoirdupois P 

(49). If a boy can do as much in 8 days as a man can in 3 days, 
how long will a man be doing what a boy can in 2 days ? 

i50). What is the difference between 4 square feet and 4feet squareP 
51). If three persons own a ship, and the share of the first is ^ 
of the whole, that of the second /^i ^^^ ^^^ ^^ ^^^ third £535f , 
what is the worth of the ship P 
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(52). Three men start walking round a field 2\ miles in ciroam- 
ference, at the rates of 4^, 5, and 3 miles 'an hour respectively ; in 
what time will they all arrive together at the starting place P 

(53). In a school open 11 times a week, 145 are present 3 times, 
152 twice, 150 four times, and 147 twice ; what is the average at- 
tendance ? 

(54). Express the ratio hetweeh the sum and difference of \^ and f 
in its lowest integral terms. 

(55). A carpet manufacturer huys wool at 5f d. per lb. ; if 4f lbs. 
are required for 1 yard of carpet, and he has to pay for weaving and 
other materials lO^d. per yard, required the gain or loss by selling 
27 pieces, each containing 114^ yds. at Ss. 8d. per yard ? 

(56). If a leather merchant exchanges 17 English hides, each 
weighing 19 lbs. 8 oz., at 2s. l^d. per lb., for 13 foreign hides, each 
29 lbs. 4 oz., at Is. 7d. per lb., will he receive or pay money, and how 
much? 

(57). How many square feet are there in a sheet of paper, 1^ feet 
and i of an inch long, and f of a foot and f of an inch wide P 

(58). If I buy goods for £950, and sell ^ of them so as to gait 

8 per cent., for how much must I sell the remainder bo as to gah 
15 per cent, on the whole ? 

(59). A man travels 640 miles in 12 days of 16 hours duration, 
in how many days of 12 hours duration will he travel 720 miles P 

(60). A, B, and C advance £7,140 for business in the proportions 
of 6, 5, and 4 respectively ; they gain £436 5s., what is the amount of 
capital and gain in each case ? 

(61). If iron paling costs 38. Id. per yard, what will be thd 
expense of enclosing a garden 123 yds. 2 ft. long by 123 feet broad f 

(62). A bankrupt failed for £8,790; he paid three dividends, of 
2 florins 4 cents, of 1 florin 5 cents 6 mils, and of 2 florins 3 cents. 

9 mils respectively ; how much did his creditors lose in all ? 

(63). A person invests £4,800 in the 4 per Cents, at 80, and at 
the end of each half-year invests the dividend which he receives in 
the same stock, and at the same price; what will he receive as 
dividend at the end of the third half-year P 

(64). What sum put out to interest on the Ist of February at 
11 per cent, would amount to £2,000 on the 30th of October in the 
same year P 

(65). The United States dollar is reckoned in exchange as worth 
4fl. 6d., and is divided into 100 parts called cents ; express £174 15s. 
in American money ; and 1,936 dollars 27 cents in English money. 

(66). A Prussian thaler is divided into 30 silver groschen, and is 
worth about 38. English; express £278 15s. 6d. in thalers and 
groschen, and 3,396 tb. 25 s. g. in English money. 
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ANSWEES TO EXERCISES. 

I. (b) — (1) Twenty-seven; fifteen; three hundred and eeventy 

(2) Three thousand one hundred and eighty-five ; fifty ; six hun- 
dred and seventeen. (3) Four thousand and seventy-three j two 
hundred and nineteen ; five hundred and four. (4) One thousand 
seven hundred and t wenty -eight ; three hundred and twelve; five 
thousand one hundred and seventy-two. (5) Ten ; thirty-nine ; 
eiglit hundred and twentyone. (6) Seventy-one; four hundred 
and thirteen ; five hundred and eighty-six. (7) One hundred aud 
eleven ; three thousand and twenty-seven ; five hundred and fifteen. 
(8) Three hundred and twenty; one thousand one hundred ; two 
thousand one hundred and seventy-one. (9) One thousand and 
seventeen ; two thousand oue hundred ; eleven thousand and one. 
(LO) Six thousand and five ; one thousand tliree hundred and seven ; 
sixteen thousand. (11) Five thousand and twenty-eight ; seven 
hundred and thirteen thousand nine hundrdd and one ; thirty-eight 
thousand seven hundred and five. (12) Five millions seven hun- 
hundred and three ; twenty millions nine hundred and thirty-eiglit 
thousand four hundred and fifteen. (13) Sixty-three millions two 
hundred and eight thousand seven hundred and fifty-three ; four 
thousand and ninety-eight millions three hundred and eighty-two 
thousand and seventy-five. (14) Twenty millions seven hundred 
and forty thousand and three ; five hundred millions sixty-eight 
thousand three hundred and seventy. (15) Seven millions two 
hundred and nine tiiousand eight hundred and sixty-five; four 
hundred and ten millions tiiree hundred and twenty thousand and 
seventy-eight. 

II. (6)— (1) 213; 706; 92. (2) 180; 701; 1,119. 

(3) 3,400; 906; 608. (4) 7,014; 990; 5800. 
(5) 6,374 ; 2,511 ; 78,324. (6) 4,000,780 ; 5,000,007 ; 644,358 ; 
80,000,005. (7) 84,301; 933,000; • 47,006,300. 
(8)920,608,000; 438,345; 11,011. (9)24,000,314; 79,201; 
60,004. (10) 87,003,020 ; 24,000,709 ; 80,006. 

III. (o)^(l) 21; 34. (2) 275; £28; £45. (8) 45; 31. 

(4) 38 ; 30. (5) 33 ; 51 ; 83. (6) 46 ; 65. (7) 66. 
(8) 71; 152. (9) 34; 31; 54. (10) 51; 48 j 61. 
(11) 7th, 14th, 21st, and 28th. 

(A)-(l) 2,057. (2) 22,491. (3) 68,364. (4) 90,176. 

(5) 253,926. (6) 60. (7) 1,639. (8) 51. (9) 117. 
(10) 419. (11) 658,838. (12) 130,404. (13) 739,524. 
(14) 84,760. (15) 77,452. (16) 180,912. (17) 1,190,826. 
(18) 1890,720. (19) 1,861,195. (20) 704,984. (21) 401. 
(22) 7,206. (23) 385,309. (24) 7,651. (25) 97,208. 
(26) 9,526. (27) 14,515. (28) 18,421. (29) 24,51)5. 
(30) 42,615. (31) 1,296. (32) 90. (33) 654. (34) 955. 
(35) 2,641. (36) 65,025,813. (37) 958. (38) 325. (39) 902. 
(40) 179. (41) 1.121. (42) 61,675. (43) 1,237. (44) 156. 
(45) 1,901. (46) 62,966. (47) 100,590. (^\ ^S.^V^'L^SIS^. 

1^ 
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(49) 99,24d,605. (50) 1066; 1087; 1100; 1135; 1154; llgO; 
1199; 1216; 1272; 1307; 1327; 1377. (51) 3,460,^3. 

IV. (a)— (1) 8; 8. (2) 29; 9. (3) 8; 14. (4) 13 ; 18. 
(5) 19. (6) 27. (7) 56; 55. (8) 57. (9) 24u (10) 82. 
(11) 9; 84; 25. (12) 23; 24; 72. (13) 49; 65; 6. 
(14)21; 30. (15)4382; 3. (16)3; 16, 7; 2. 

(17) 19; 63; 28; 86. 

(J)— (1) 91. (2) 189. (3) 666. (4) 2^72; 2,028. 

(5) 962^9. (6) 92,636. (7) 12,55& (8) 181,175. 

(9) 121,690. (10) 36,657. (11) 4,775. (12) 330,848. 
(13) 279,849. (14) 4,578. (15) 2,032. (16) 6,987; 
297,027 5 428. (17) 2,539,371 ; 376,774 ; 1,379. (18) 2,602,542 ; 
270,164. (19) 484; 33. (20) 2,392; 129. (21) 5,569. 
(22) 139,012. (23) 14^208. (24) 473. (25) 117. 
(26) 246,382. (27) 83. (28) 397,592. (29) 843,659. 
(30) 3,160,702. (31) 4,077. (32) 209,340. (33) 31,957,000; 
26,296,900. (34)66. (35)586. (36)4,508. (37)1603; 
1,625. (38) 171. (39) 714. (40) 1080 ; 486. (41) 136. 
(42) 11. (43) 501. (44) 11,538»17545& (45) 61. 
(46) 5,695. (47) 48,625. 

V. («)— a) ^8; 120. (2) 96; 144. (3) 60; 240. 

(4) 126; 112; 158. (5) 72; 144. (6) 120; 224 (7) 168; 
172; 520. (8) 480. (9) 324. (10) 7,416. (11) 8,888. 

405; 1,024. (13) 862,880. (14) 182. (15) 884. 
115 ; 183 ; 281. (17) 102 ; 264. (18) 174 ; 869 ; 4,838. 
420 ; 287 ; 680. (20) 2,096 ; 1,886 ; 8,487. 
(i)--(l) 1,171. (2) 720. (3) 2,189,538. (4) 22,918,432. 

(5) 8,651,490. (6) 2883446. (7) 1,250,790. (8) 2,246,909. 
9) 1297160. (10) 24,715,881. (11) 406,144. (12) 2,167,896. 
13) 4,842,188. (14) 4,561,488. (15) 286^40. 

8,956,496. (17) 197,382. (18) 169,440. (19) 410,520. 

24,660. (21) 16,236. (22) 27,432. (23) 8,096. 

17,100. (25) 25,184 (26) 12,330 ; 1,652. (27) 882. 
(28) 424. (29) 608. (30) 439. (31) 35,532. (82) 2,016. 
(83) £9,264. (34) 548. 

VI. (a)— (1) 148. (2) 836 ; 432. (3) 1,200. (4) 325 ; 
1,008. (5) 255 ; 644. (6) 940 ; 1,220 ; 1,780. (7) 840 ; 
8,440. (8) 588. (9) 9.000. (10) 1,750; 408. (11) 80 j 
252; 672. (12) 816; 24,000; 810. 

(M-.(l) 68,334. (2) 1,375,974. (8) 2,865,688. 

(4) 76,123,472. (6) 30,681,698. (6) 15,332,828. 

(7) 12,842,424. (8) 761,150,070. (9) ^,721,332. 

(10) 128,797,614. (11) 11,463,764. (12) 69,217,286. 

(18) 88,277. (14) 564. (15) 851,620; 2,464,454. (16) 172. 
(17) 1,601,618. (18) 20,656. (19) 504. (20) 7,579. 
(21) 978,930. (22) 46,684,180. (23) 146,052,688. 
(24) 169,559,620. (25) 1,703,520. (26) 51,300. 

(27) 1,611,100. (28) 670,032. (29) 4,948,208. (30) 436,414. 
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(81) 80,042. (32) 144j025,596. (33) 187,922,520. 

(34) 110,103,616. (36) 6,562,981. (36) 697,618,868. 

[87) 99,991. (88) 20. (89) 8,160. (40) £887,781. 

(41) 8,496. (42) 604. (48) 1,227. (44) 92,928. 

(45) 87,808. (46) 2,686. (47) 2,943. (48) 6,876. 

[49) 13,870. (50) 668,224. (51) 24,810. (52) 230,480. 

VII. (a)-(l) 6. (2) 12. (3) 8^*^. (4) 17. (5) 7f } 6V»,. 
f6) 1. (7) 8. (8) 20 ; 24 ; 30 j 10. (9) 35 j 21 ; 15. 

[10) 60. (11) 81 ; 64 s 40^. (12) 6 ; 9 j 9. (13) 91 ; 53j 96. 
[14) 103; 32; 36. (15) 30j 24j 25. (16) 4w 

(6)— (1) 142^. (2) £3. (8) 7,988. (4) 4,678t. 



[6) 26,368|. (6) 2,227^. (7) 5,464. (8) 6,666J. (9) 24,185^. 
)) 158,818}. (11) 4,677f (12) 814,093f. (13) 6,980}. 
[14) 7219^. (15) 27,106|. (16) 24. (17) 3,056. 



t 



(4) 



(18) 113. (19) 168. (20) 3^168. (21) 327. (22) 2,288. 
(23) 2,766J. (24) £387. (25) 78^^. (26) 23}. (27) 1,462. 
(28) 447H. (29) 838. (30) 142}. (31) 619,481. 

VIII. (a)— (1) 2; 6. (2) 4. (3) 26. (4) 6. 
5) 15 J 12 } 16 ; 30 ; 73. (6) 12. (7) 20. (8) 89,00. 

9) 17. (10) 31}. (11) 20; 40. (12) 50; 40. 

(18) 185; 620. (14) 6. (16) 90. (16) 24; 18; 9; 6. 
(17) 200,000. 

(6)_(1) 88f}». (2) leUh (3) 1,739}?}; 12,212}}. 

132^}. (5) 898t^. (6) 28. (7) £358. (8) 21t>A- 

126. (10) 15,188i}. (11) 220,365}}. (12) 240,536}}. 

13) 96,967}}. (14) 2,136t«V«j ; 2,084}}? ; 28,662t«jV 

15) l,22H}j 812}}}. (16) 11,855^}^ J 4,666^VV- 
17) 16,148}}}; 16,559tSfir. (18) 2,800}}}; 45,734AV 

(19) 16}}, 29yfj. (20) 403^}} 596^. (21) 768. 
(22) 272. (23) 169}}. (24) 87. 

IX. (a)— (1) 27. (2) 6 ; 8. (3) 18 ; 80 ; 42. 
(4) 80; 45; 10; 6; 6. (5) 22}; 45; 72. (6) 12; 86. 
(7) 12 ; 54. (8) 36 ; 27. (9) 6. (10) 28 ; 36. 

(5)— (1) lOi?. (2) 21,663}; 21,493}. (3) 29,594}; 

40,205. (4) 14,360} ; 1,126}. (6) 961,171} ; 871,608}. 

102; 6,660. 777,791. (7) 440 yds. (8) 30,000. 

16 days. (10) 226,409,804,186. (11) 11}}. (12) 9}}; 247,8^ 
13) 2,374}}. (14) 286 ; 9 yrs. 10|}« m. (16) 120 ; 191 ; 88}. 

16) 6^. (17) A, 476 ; B, 210 ; 0, 815. (18) 768. 
19) 240; 140; 100. (20) SS^^. (21) 967,561}; 
22) 8,460. (23) 8}}. 

X. (a)— (1) 19 ; 26 ; 41. (2) 21 ; 61 ; 68 ; 148 ; 90. 
3) 40. (4) 44 ; 67. (5) 40 ; 36 ; 90. (6) 90 ; 144. 
7) 10,800 ; 4,500. (8) 960 ; 480 ; 80 ; 60. (9) 200. 

10) 11; 82; 120. (11) 186; 252; 202; 808. (12) 164; 
66 ; 176 ; 206. (13) 180 ; 173 ; 87 ; 151. (14) 14 ; 44 ; 88. 
(15) 24; 62; 192; 70. (16) 120; 330; 1,440; 947. 

(6)— (1) 16,748 ; 48,622 ; 28,495 ; 102,460. * (2) 12^QQQ s 
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8,000; 2,840. (3) 7,164; 51,267; 11,826. (4) 1,120b., 3,360 
fourpencea, 14,440d. (5) 13,920; 8,928. ■ (6) 3,390 ; 6,480. 

(7) 35,520 ; 3,000 ; 2,280. (8) 8,049 ; 70,634 (9) 1,104,444; 
708. (10) 200,640 ; 7,260. (11) 4,856i ; 6,336 ; 44,220. 

(12) 11,200; 17,472; 1,698. (13) 129,024; 3,109; 108,416. 

(14) 109,440 ; 2,472 ; 8,286. (15) 862 ; 12,960 ; 32,241. 
(16) 1,613. (17) 27,104; 529. (18) 23,255. (19) 4,000; 
65,340; 22. (20) 224; 544; 560. (21) 279; 1,608. 
(22) 2,880; 5,478; 68,580. (23) 3,648; 1,220. 

XI. (a)— (1) 2id., 3id., 5id. (2) 6f d., 8fd., Is. 3fd. 

(3) 4f d., 6f d. (4) Is. 3fd. ; Is. lOd. ; £1 58. (5) Ss. 4d. ; 48. 5d.; 
6s.4d. (6) 2g. 2d. ; 38. 4d. ; 78. lOd. (7) 4s. 3d. ; 38. 9d. (8) £1 19s. 
£2 18s. ; £10 98. (9) £2 146. (10) £3 48. ; £8 8s. ; £8 28. 
(11) 98. 7d. ; 29. 5id. ; £3 lOs. (12) 5s. 8d. ; 178. 6d. 

(13) 259. ; £8 129. 6d. (14) 6 lbs. 4 oz. ; 1 cwt. qr. 20 lbs. 

(15) 2 hr. 5 min. ; 3 wks. 2 days ; 2 days, 5 hrs. ; 3 yrs. 11 m. 

(16) 1 yd. ft. 3 in. ; 28 vds. ; 2 m. 1 for. ; 1 yd. 4in ; 9yd9. 2 ft. 
(b)—(l) £58 16s. ; £87 88. 2d. (2) 10s. 5d. ; £13 lOs. 8d. 

£112 98. 2id. (3) £775 19s. 6d. ; £254 168. ; £86 Is. 6id. 

(4) £150 46. 6d. ; £6 78. ; £426 15s. 9id. (5) £90 68. 7d. 
£413 148. ; £2,708. (6) £1,207 5s. 4d. ; £1,030 14s. (7) £2 lOa. ; 
£78 28. 6d. ; £259 2s. 5d. (8) 6 + 78. 2d. ; 26 -f £3 38. 9d. ; 
4 + £1 149. Id. (9) £187 5 fl. 6 c. 3 m.; £127 9 fl. 6 «.; 
£l75fl. (10)72fl.8c.6m.;217fl.8c. (11) 18 m. 2 f. 28 p. 4 yds.; 
271 m. 3 f. 32 p. 3 yds. 1 ft. 10 in. (12) 44 f. ; 106 f. 28 p. 4 yds.; 
281 f. 10 p. 3 yds. (13) 781 a. 1 r. ; 18,246 a. ; 67 a. 1 r. 36 p. 5 yds. 

(14) 1 r. 23 p. 23i yds. ft. 16 in. ; 17 r. 1 p. 25^ yds. 

(1 5) 558 cwt. qr. 4 lb. ; 35 cwt. 1 qr. 24 lbs. ; 6 cwt. 3 qr. 25 lbs. 4 oz. 

(16) 517 tons 19 cwt. 1 qr. 10 lbs. 11 oz. ; 9 tons 15 cwt. qr. 7 lbs.; 
6,250 tons. (17) 19 st. 10 lbs. ; 1,427 st. 7 lbs. 8 oz. ; 1,790 st. 8 lbs. 

(18) 1 lb. 11 oz. 9 dwts. 7 grs. ; 2 lbs. 1 oz. 18 dwts.; 17 lbs. 8 oz. 

(19) 109 cub. yds. 24 cub. ft. ; 42 cub. ft. 287 cub. in. (20) 
99 wks. 1 d. 10 hrs. 40 m. ; 13,113 d. 16 hrs. (21) Dec. 10, 1784, 

Xn. (a)— (1) 28. 6id. (2) 16*. 9d. (3) 5s. 8d. (4) 13 wks. 1 d. 

(5) 68. lOd. ; Is. 5id. (6) 3 yds. 1 ft. 5 in. (7) 38. 7id. 

(8) £1 148. 9d. (9) 68. 7d. (10) Is. 3id. ; 18s. lid. 
(11) £2 58. lOid. ; 29. 5d. ; 198. 9id. (12) £5 Os. 2d. ; 
£19 159. 8d. ; £4 10s. 9d. 

(b)—{l) £37 13s. 8id. (2) 175 l7s. 5id. (3) £164 19s. 5id. 
(4) £192 148. Ofd. (5) £67 6s. 6d. (6) £56 12s. 7d. 

(7) £2 189. 3d. (8) £6 168. 3d. (9) £42 16s. 8id. 

(10) £8 4s. Hid. (11) £8 10s. 9fd. (12) £86 Is. 8|d. 

(13) £184 89. Hid. (14) £3,799 58. Ifd (15) £1,370 168. lOd. 
(16) £156 3s. 2id. (17) £168 15s. lid. (18) £9,586 16s. 2<1. 
(19) £19 7 fl. 5 c. 3 m. (20) £37 1 fl. 1 c. 8 m. (21) 

£76fl.3c.6m. (22) £206fl.2c.2m. (23) £16 5 fl. 3 c. 1 tn. 
^:^J £29 6». lid. (25) 10 tons 14 cwt. 3 qrs. 20 lbs. (26) 

S tons 14 cwt. 1 qr. 4 lbs. 8 oz. {^) ^ c^t, <yp. 20 lbs. 9 oz. 
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8 lbs. 5 oz. 9 dwta. 6 grs. (29) 1 lb. 4 oz. 19 dwts. 1 gr. 

9 m. 3 f. 12 p. 4i yds. 2 ft. (31) 15 1. 3 f. 27 p. 3i ytla. 
(32) 94 yds. 2 ft. 8 in. 2 b. c. (33) 35 a. 3 r. 19 p. (34) 
46 a. 3 r. 4 p. (35) £83 3d. 8d. (3fi) 160 yds. 1 ft. 11 ins. 
(37) £4 2s. Id. (38) £20 7s. 2d. (39) 176 sq. yds. 8 sq. ft. 72 f q. in. 

(40) 4 yds. 2 qrs. 2 ids. (41) £290 98.4id. (42) £295 129. 6d. 
(43) 215 a. 1 r. 7 p. (44) 128 d. 17 h. 55 m. (45) 2,448 pints. 

XIII. (a)— (1) Is. 6d. (2) ^d. (3) Bs. Id. (4) 8id., 
4id., 9id., Ud., 3id., 2id., 5id. (5) Is lid., 7id., Is. 4id., 
8|d., 2d., 5id. (6) Is. lO^d., 9id., 4id., 6td., 8id., 23. 4f d., 
Is. lOid., Is. 2id. (7) 3id., 38. 8^., 28. 5id. 4s. Ofd., 48. 3iii., 
Is. 4id., 9^d. (8) 28. 8i|d., Is. S^d., 7s. lOi^d., 9s. O^d., 68. 4id., 
8s. 4id., 5a. 6id. (9) 58. 3d., 128. 6d., 16s. 4d., I7s. 4^1., Is. 2icl., 
16s. 4id. (10) 15s. 8id., 17s. 4id., ls.5id., 3s. 9d., 8s. 5d., 17s.7id. 
(11) 6 inches. (12) 18 days. (13) 7id., Is. 5id. 

(14) l6. 5|d., l8. 104d. 

{b)—(l) £1 13s. 2d. (2) £1 18s. 6id. (3) £310 58. 4id. 
(4) £514 78. 2'id, (5) £6,191 68. 8id. (6) £4,078 5s. 7^. 

(7) £642 4s. lid. (8) £3,063 10s. lOd. (9) £183 148. 9d. ; 

£235 7s. lOd. (10) £68 lOs. 9d. ; £2,805 178. 4 J. 

(11) £5,523 16s. 7d. j £2,073 78. 8id. (12) £1,417 28. 8d. 

(13) £2 6s. (14) £1 128. lOd. (15) £4 13s. 9d» 

(16) £6 1 fl. 4 c. 4 m. ; £8 2 11. 5 c. 4 m. (17) £11 1 fl. 4 o. 5 in. 
£13 f. 6 c. 6 m. (18) 5 il. 8 c. 3 in. (19) 10,591 farthings. 
(20) £1,008 68. 8d. (21) 5 lbs. 3 oz. 16 dwts. 6 grs. 

(22) 2 lbs. 10 oz. 17 dwts. 6 grs. (23) 9 dwts., 18 grs. ; 

1 oz. 19 dwts. 12 grs. (24) 3 tons 1 cwt. 2 qrs. 10 lb. ; 2 cw4. qr. 1 lb. 
(25) 4 cwt. 1 qr. 11 lbs. j 8 cwt. 8 lbs. (26) 9 lbs., 9 oz. j 

30 lbs. 14 oz. 8 drs. (27) 4 m. 3 fur. 23 p. j 1 m. 6 fur. 12 p. j 

21 m. 6 fur. 34 p. (28) 82 in. 1,477 yds. ; 8 m. 5 fur. 34 p. 5 yds. ; 
9 f. 7 p. 2 yds. (29) 14 cwt. 2 qrs. 11 lb. (30) 1 ton 2 cwt. 2qr8. 81b. 
(31) 6 tons 13 cwt. 18 lbs. 0*2) 83 m. 7 fur. (33) 33 a. 2 r. 8 p. 
(34) 6 a. 1 r. 18 p. (35) 129,024 in. (36) 34 qrs. 3 b. 2 pks. 1 gal. 
(37) 2 gals. 1 pt. j 2 gals. 3 qts. 1 pt. (38) 6 qrs. 6 b. 1 gal. j 

15 qrs. 1 pk. 1 qt. ; 5 combs 1 gal. (39) lOid. (10) 38 d. 7 hrs. 25 in. 

(41) 916 lbs. 8 oz. ; 937 lbs. 8 oz. (42) 5 m. 1,100 yds. 
(43) £1 9s. Hid. 

XIV. (o)— (1) Is. lid. ; 28. 7id. (2) 98. j 198. 3d. ; 9s. 2d.; 
£1 28. 6d. (3) 13s. lid. (4) 8s. 8d. (5) Is. 4id.; 28. 9id. 5 
5s. 7id. J 48. (6) £2 26. ; £1 78. 6d. ; £1 9s. 2d. ; £2 48. 
(7) 17s. Id. ; Ss. 6id. ; 6s. 3id. (8) 6d. 6d. ; 128. 9d. j 168. 8d. 
(9) 4s. 6f d. (10) 2s. ; 48. 6d. ; 7s. 3d. ; 68. 9d. (11) 88. ; 
1 68. ; £1 18s. ; £4 78. ; £3 188. ; 38. 9d. (12) £1 10s. ; £3 6s. 8d. j 
£7; £2108.; £6. (13) 12s.6d.; 28. 4d. ;7s.6d. (14) 3s. lid. ; 5s. 5d. 

(15) 58. 4d. ; 9s. 6d. (16) £1 3s. 9d. ; £3 68. (17) 13s. 3id. ; 
13s. 8id. 

(b)—(l) £46 lOs. (2) £7 8s. 6d. (3) £139 168. 8d. 

(4) £131 176. lOd. (5) £1,360 8s. 8fd, (§\ €j^'i&<5i^.^\.^. 
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(7) £96 17s. lid. (8) £1,016 Is. IQicL (9) £372,210 Os. lid. 
(10) £3,945,536 lis. 6d. (11) 8,458 198. SR (12) £111,940; 
£18,241 168. 6d. ; £235,061 8s. (13) 92,338 Os. 5d. ; 

iB60,376 14s. 2d. (14) £407,325 198. 6d. ; £802,731 78. 3|d. 

(15) £285,915 ; £607,365 2s. 6d. ; £171,399 148. 4d. (16) 

£1,132,057 4s. lOd. ; £74,007 10s. 7\± ; £166 14s. 6d. (17) 

£159,430 8s. 6d. ; £13,991 12s. 6d. ; £13,207 2s. 8d. (18) 

£1659fl.7c.lm.;£l,3602fl.8c.2m. (19) £3,284 6 fl. 5 c 8 m. 
£1,653 8 c. 7 m.; £31 9 fl. 2 c. (20) £273 2 fl. 4 m.; £611 8 c. 8 m. 
(21) £826 3 fl. ; £128,060. (22) £67 ISs. (23) £11 15s. ; 

£14 3s. 6d. (24) £10 28. 6d. ; £7 14b. 8d. (25) 68. 8d. ; 
6s. 9d. ; 16s. 2id. (26) 17s. lO^d. (27) £7 17s. 3d. 

(28) £2 10s. 5|d. (29) 46 lbs. 5 oz. 15 dwts. 6 grs.; 

16 lbs. 11 oz. 3 dwts. (30) 17 lb. 5 oz. 17 dwts. 9 grs. ; 

576 lbs. 9 oz. 1 dwt. 16 gn. (31) 5 oz. 9 dwts. 16 grs. ; 

llb.loz.9dwt8.5gr8. (32) 1 1. 1 cwt. 23 lb. ; 2 1. 4 cwt. 1 qr. 23 lbs. 

(33) 4 tons 17 cwt. 3 qrs. 14 lb. ; 186 tons 2 cwt. 1 qr. 18 lbs. 

(34) 346 lbs. 10 oz. ; 46 lbs. 3 oz. 2 drs. (35) 17,867,520,000. 
(36) 94 m. 2 fur. (37) 4 far. 24 p. 5 yds. (38) 4,239 m. 6 
fur. 14 p. 2i yds. (39) 132 m. 7 for. 14 p. ; 525 m. 5 fur. 21 
p. i yd. (40) £145 12s. (41) 634 tons 15 cwt. 2 qrs. 4 lbs. 5 oz. 
^42) 43 yds. 2 qrs. 3 nls. (43) 4 tons 18 cwt. 15 lbs. 12 oz. 

(44) 145 qrs. 1 pk. ; 1,831 qrs. 6 bush. 1 pk. ; 66 qrs. 3 bush. 1 pk. 

(45) 1,336 m. 2 fur. 36 p. 2 yds. 

XV. (a)— (1) lid. ; lid. ; id. (2) lid. ; 4id. 5 Id. 

(3) lOd. ; 6d. ; 6d. 5 7id. ; 2id. ; 3fd. (4) 6d. ; 4d. ; 
2d. ; 3d. ; lid. (5) 6d. ; Is. 3d. 5 lOd. ; 3d. ; 5d. 
(6)58.; 3s. 4d.; lOd.; Is. 8d. ; 2s. 6d. (7)63.8d.; 58.; 
4s. ; 3s. 4d. (8) 28. 6d. ; 28. ; Is. 8d. ; Is. 4d. ; Is. 3d. 

(9) Is. ; lOd. ; 8d. ; 7id. ; 5d. (10) 8d. ; 28. 6d. 
11) 9d. (12) 28. 2d. (13) 8. (13) 48. (15) 8d.; 38. 6d. 
16) Is. 6d. ; lid. * (17) 4d. ; 28. 3d. ; 48. 7id. 

(18) Is. 6id. ; lOs. lOd. ; £1 138. 4d. (19) 8|d. ; Is. ; 

7d. + f ; 4s. 6d. (20) Is. ll^d. ; 4s. 3|d. ; 28. 

(6)— (1) £25. (2) £1 38. 6d. (3) 7s. lid. ; ISs. 5id. 

(4) £55 68. 7|d. ; £14 Os. lOid. (5) £60 148. 6f d. ; 
£58 168. 5i|d. ; £45 19s. 4^d. • (6) £22 4s. 4|f d.; £4 68. 10^^.; 
£18 Is. 6Md. (7) £37 Ss. 2/^. ; £6 178. 10i|d. 
£140 7s. 7?fd. (8) £45 178. 2Hd.j £6 14s. 9^^; 
£8 10s.0T^rd. (9) £12 88. 2f|d. ; £350 198. 2|d. ; £6 4s. 9^. 

(10) £15 179. 2i^d. ; £70 178. 4d. ; £142 38. llf d. (ll) 
£4 188 4f fid. } £17 39. 7^^. (12) £135 78. 7f|d. j £46 28. 5id. 
(13) 251 lOs. ^^d. ; £2 198. O^ft^. ; £3 128. 2id. ; £83 198. 2|d. 
(14)£46fl.2o.6m.; £34fl.lc.9m. (15) £1 2 fl. 8 c. ()^ m. ; 
£03fl.5c.0m. (16) £1 3fl. 9 c. 6f m.; £1 3fl. 8 c. If m. ; 
£14fl.lc.0^m. (17) £llfl. 6c.7ii^m.; £llfl.8c.4m. 
(J8) 6^m.; 5 fl. 6 c. 2f m. ; 25 c. l^f m. (19) £1 28. lid. 
^20) £2 38. 7d. (21) 267,517. (22) 12 yrs. (23) 661|. 



i 



ANBWBSS TO BXXBCI8B8. 185 

(24) 640. (25) 2 ft. Of in. ; 3 yds. ft. 11^ in. (26) 

16 p. 4 yds. 1 ft. l\ in. ; 1 m. 4 p. 182 yds. ft. 8 in. (27) 6 fur. ; 
6 fur. 168 yds. S^j- in. (28) 2 fur. 3 p. j 8 p. ; 3 yds. 6f in. ; 
21 yds. 2 ft. 2^ in. (29) 23,760. (30) 12,960 steps. 

(31) 1 ft. 2 in. (82) 3 r. 27| p. ; 2 a. 6| p. ; 1 a. 5f p. 

(83) 1 a. 22if p. ; 3 a. 2 r. 23^ p. ; 1 a. 1 r. 29i p. (84) 

1 r. 28 J p. (35) 8 a. 2 r. 34| p. (36) 14 a. 1 r. 10| p. 

(37) 1 oz. 16 dwts. Of grs. ; 7 dwts. 144 grs. ; 6 dwts. 8 grs. 

(38) 7 oz. 13 dwts. 20^ grs. ; 6 oz. 14 dwts. 13^ grs. ; 1 oz. 8 
dwts. 15 grs. (39) 15,621^. (40) 2 oz. 3 dwts. 8 grs. 
(41) 10 cwt. 8 qrs. 9 lbs. 5f grs. ; 1 cwt. 8 qrs. 3 lbs. 8 oz. ; 
14 lb. 1 oz. 9| grs. (42) 1 lb. 6 oz. 6^ dwts. ; 3 lbs. 8 oz. 7 drs. ; 
1 cwt. 15 lb. (43) 46|^. (44) 4 lbs. 8 oz. ; li pts. 
(45) 3 bush. 2 pks. ; 1 qr. 1 cmb. 2 pks. 1-^ gals. ; 3 qrs. 3f pks. 
(4^ 12 gals. 8 qts. Off pts. ; 4 gals. 1| pts. } 1 gal. 1 qt. 1^ pta. 
[47) -6787 oz. (4S) 3 a. 8 r. 11 p. (49) 8 m. 14 sec. 
[50) 20^. (61) 112|. (62) 237|||. 

XVI. (1) £1 14s. 6d. (2) £37 168. 8d (3) £48 198. 4d. 

(4) £62 68. Od. (6) £30 98. 6d. (6) £71 188. 6d. 
(7) £2 148. lOf d. (8) £27 128. 8f d. (9) £8 168 9d. 
10) d 12 58. 9d. (11) £90 128. 8d. (12) £3 13s. 8d. 
[18) £10 38. 8d. (14) £262 158. (16) £26 14b. lO^d. 

XVII. (a)— (1) 28. 7f d. (2) 9s. 6d ; 6s. (3) 16s. 8d. 
£1 78. Id. ; £3 2s. 6d. (4) £1 6s. Of d. ; 18s. 9d. ; £1 16s. 5f d. 

5) £3 7s. 6d. ; £4 Ss. 8d. ; £4 10s. 7f d. (6) £1 17s. 4d. ; 

2 168. ; £3 lOs. ; £2 9s. (7) £1 lis. 6d. £7 Os. 7f d. ; 

£14 12s. 6d. (8) £3 Os. lOd. ; £6 16s. lOfd. ; £10 12s. lid. 

(9) £8 Os. Od. ; £11 18s. 6d. ; £6 l7s. (10). £1 10s. 4d ; 

138. 4d. ; £3 98. 8d. (11) «f 130 188. 4d. ; £84 ; £653 68. 8d. 
(12) £2 8s. J £3 18s. ; £5 17s. ; £1 78. 

(6)— (1) £60 88. 9d. (2) £284 8s. lid. j £3,967 98. 4df . ; 

£1,189 148. 4d. (3) £248 16s. lOf d. ; £87 lOs. If d. ; 

£178 128. If d. (4) £395 18s. ; £2,052 98. 7f d. £1,24^ 58. Id. 

(5) £35,607 16s. 9d. 5 £8,170 10s. 6d. ; £4,567 10s. Od. 

(6) £7,883 78. 8f d. ; £11,196 188. Od. ; £1,479 188. 3d. 

7) d 531 12s. 9f d. ; £14,306 48. lOd. ; £3,614 lOs. Od. 

8) o£"3,790 4s. 2d. ; £641 128. lO^d. ; £11,619 7s. 6d. 

9) £3,598 138. 6f d. ; £12,316 19s. 9d.; £47,209 188. Od. 

10) £4,208 88. lid. ; £4,393 lOs. 6d. ; £2,722 lOs. Od. 

11) £2,314 10s.- 9d.; £7,940 13s. 8d.; £68,466 14s. Od. 

12) £515,220 88. 9d. ; £74,054 48. Od. (13) £13,498 88. 6d. 
10,110 148. Od. J £18,014 88. Od. (14) £3,148,110 178. 6d. 

£56,863 7s. Od. (16) £8,622 2 fl. 5 c. ; £4,053 7 fl. 8 c. 4 m. 
£6,456 6 fl. 8 c. 2 m. (16) £91,672. (17) J. 133 6 fl. 3 c. 2 m. 
(18) £275 14e. 9f d. (19) £681,098 18s. lOd. (20) 

£670,179 10s. 9fd. (21) ^541,931 18s. 6d. 

XVIII. (a)— (1) 13s. 4d. (2) 5id. (3) lis. 3d. ; £1 48. 6d. ; 
£1 48. 6d. (4) 58. lid. ; 28. 9d. (p) £1 5«.G(k. 
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(6) £1 58. 8d. ; 63. 8d. (7) £1 168. 8d. ; £5 iTa. 6d. 

(8) £4 14s. 6d. ; £8 88. Od. (9) £3 Os. Od. ; £5 is. 3d. 
(10) £290. (11) £215 ; £115. (12) £16 13s. 4d. j 
£425 ; £133 68. 8d. 

(6)— (1) £60 lis. Od. (2) £168 lis. llfd. ; £316 178. 6d. 

(3) £94 158. 6d. ; £10 lOs. (4) £20 3s. 4d. ; £34 28. fid. 

(5) £642 88. 4id. ; £529 ISs. lOid. (6) £194 19f. 8id. 

(7) £213,543 6s. lOd. (8) £34 178. lid. ; £57 08. 7id. 

(9) £85 l8. 4id. (10) £13 Us. 42d. (11) £81 2s. 4fd. 
(12) £888 88. 8id. (13) £17 178. 6d. ; £1,328 13s. 7id. 
(14) £161 10s. Od. (15) £82 98. 5d. 

XIX. (a)— (1) 5 fl. 1 c. 6 m. £1 3 fl. 4 c. 1 m. ; £2 2 c. 9 m. 

(2) £7 7 fl. 7 c. 5 m. ; £1 9 fl 2 c. ; £1 1 fl. 6 c. 5 m. 

(3) £6 1 fl. 4 m. ; £2 4 fl. 8 c. 3 m. ; £1 8 fl. 6 c. 2 m. 

(4) £4 6 fl. 8 c. 7 m. ; £3 3 fl. 1 c. 2 m. ; £2 2 fl. 8 c. 5 m. 

(5) £3 1 fl. 8 m. ; £5 3 c. ; £9 3 fl. 2 c. 5 m. 

(6) £1 3 fl. 7 c. 5 m. ; £3 9 fl. 1 e. 7 m. j £2 3 fl. 5 c. 8 m. 

(7) £1 4 c. 1 in. ; £7 8 c. 7 m. ; £8 1 fl. 2 c. (8) £2 1 fl. 6 
c. 7 m. ; £1 9 fl 7 c. 8 m. ; £2 3 fl. 6 c. 7 m. (9) 1 c. 7 m. j 
7 c. 5 m. ; Ifl. 2 c. 5tti. ; 5fl. 2c.5m. (10) £1 6s. lUd. ; 
£8^9.9.1.; £9 4s. 2d. (11)138.; £1 48. lOid. ; £8 48. 25d. 

(12) £10 188. 8id.; £6 98. Ofd.; £5 68. Hid. 

(13) £1 17s. lOid.; £2 88. 8id.j £7 4s. 9f d. (14) £61 48 2d. ; 
£9 28. 9id. ; £12 68. lid. (15) £17 6d. ll|d. , £2 Ss. 4id. ; 
£1 68. Hid. (16) £3 ; £1 28. 2id. ; £5 68. 104d. 
(17) £1 168. ; 148. 5d. ; Is. 3id. ; 5^. 

(b) (1) £86 8c. 6 m. ;£l84 4fl.4c.7m.;£3,799 2fl.5c.7m. 
£1,370 8 fl. 4 c. 1 m. ; £156 1 fl. 6 c. (2) £6,191 3 fl. 3 c. 5 m. 
£4,078 2fl. 8 c. 2 m. ; £642 2fl.4c. 5 m. j £3,063 5fl.4c. Im.; 
£183 7 fl. 3 c. 7 m. ; £235 3 fl. 9 c. 1 ra. ; £68 5 fl. 3 c. 7 m. ; 
£2,805 8 fl. 6 c. 6 ra.; £5,523 8 fl. 2 c. 9 m. ; £2,073 3 fl. 8 c. 5 m. ; 
£1,417 1 fl. 3 c. 3 m. (3) £7 4 fl. 2 c. 5 m.; £111,940 ; 

£18,241 8fl. 2c. 5ra.;£255,0614fl;£ll7fl.5c.;£14 1fl.7c.5m. 
(4) 3fl. 9c. 5 m. ; 7fl. 7c. 3m.; £55 3 fl. 3c. 1 m.; £14 4 c. 3ra.; 
£H0 7 fl. 2 c. 3 m. ; £58 8 fl. 2 c. 2 m. ; £45 9 fl. 6 c. 7 m. ; 
£22 2fl.lc.8m.; £i3fl. 4c.3m. ; £18 7c.8m. ; £37 2fl. 5c.8m.; 
£6 8 fl. 7 c. 7 m. ; £140 3 fl. 8 c. 2 m. ; £45 8 fl. 5 c. 9 m.; 
£6 7fl. 3 c. 9 m.; £8 5fl. Im. ; £12 9fl. Ic. ; £350 9 fl. 5 c. 8 m.; 
£62fl.3c.7m.; £158fl.6c. ; £708fl.6c.6m. ; £142 I fl. 9c. 8m.; 
£4 9 fl. 1 c. 9 m. ; £17 1 fl. 8 c. 1 m. ; £135 3 fl. 8 c. 2 m. ; 
£46 1 fl. 2 c. 1 m. (5) £13 3 fl. 8 c. (6) £80 1 fl. 8 c. 4 m. 

(7) £5908fl. lc.2m. (8) £134fl.7 c. 2 m.; £23 Sfl. lc.2m. 

(10) 35,256 farthings ; 36,725 mils. (11) 237 m. (12) £7-054. 
(13) 2 c. 6 m. (14) £60,083 3 fl. 3 c. 3 m. j £300,416 6 fl. 3 c. 6 m, 

XX. (1) 27 ft. 11 in. 9". (2) (a) 36 ft. in. 6"; 
(b) 389 ft. 6 in. 10" 8"'. (3) (a) 39 ft. 4 in. W 2'"; (b) 200 ft. 

S w. 10''6"', (4) 109 ft. 11 in. T 6'" 5"". (5) 237 ft. 3 in. 7"6^ 
(6) 48jdB, 4, it. bin, 8'. (7) 3 x. 2^ ^da. 5ift. (8) 35 J|f equaree. 
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(9) 604 ft. 2 in. (10) 476 ft. 3 in. 7". (11) 44 ft. 8 in. 8". 

(12) 23 a. 2 r. 34 p. 17 yds. (13) 261^. (14) (a) 324 ; (b) 8. 

(15) 25f . (16) 22f . (17) 9 a. 2 r. 31^ p. (18) (a) 2J ; (b) 1\. 

(19) 1,1771 a. (20) £12 28. (21) 10 a. 1 r. 33 p. 12 yds. 6^ ft. 
(22) 371,200 a. (23) 600 ft. (24) 23 ft. 9 in. (26) 12 ft. 6 in. 
(26) 1 r. 4 p. 13 yds. 4 ft. (27) 27 ft. (28) 35 yds. 1 ft. 3 in. 
(29) 54 yds. 1 ft. 9f in. (30) 5^ ft. 

XXI.— MISCELLANEOUS EXERCISES. 

(a)— (1) 105. (2) 47. (3) 10. (4) 6. (5) 19. 

(6) 68. (7) 2. (8) 252. (9) 8^. (10) Is. 7id. 

11) 3id. (12) 8s. lid. (13) 18s. Z^. (14) 16s. 6d. 

[15) 80. (16) 133^. (17) 124. (18) 112. (19) lls.8d. 

(20) 225 sq. ft. (21) £3. (22) £22. (23) 240. (24) £1. 
(25) ll|f weeks. (26) 8 days. (27) 400. (28) 73. 
(29) £1 2s. 8^d. (30) 272. (31) 490. (32) £2 9s. 6d. 
(33) £2 5s. lid. 

(6)— (I) £12 138. 7d. (2) £385 5s. (8) Friday. 

(4) 21 of each. (5) 13 a. 2 ch. (6) £3 8s. 4d. (7) £17 17s. 6d. 
(8) 68,040. (9) £6,781 13s. 4d. (10) 622. (11) £3 lis. 4f d. 
(12) 137 2s. gain. (13) 2 w. 2 d. 10 h. 20 m. (14) £14 38. 6^. 
(15) 12s. lOd. (16) 15s. (17) (a) 6 h. 36 m. j (b) 137,280 ft. 
(18) 43' 5|f'. (19) 2 a. r. 5 p. 3 y. 6 ft. (20) £2 Us. 

(21) £165,914 12s. 3d. (22) £1,344,262 lOs. (23) 4id. 
(24) 5,067 gal. qt. 1^ pt, (26) £56 Os. 4d. ; £27 108. 2d. j 
£13 15s. Id. (26) 15 yds. (27) 158. (28) 21 a. 8 r. 38 p. 5J yds. 
(29) 13,085,292 qr. 4 b. (30) £500 3s. llfd. (31) 483^ sq. m. 
(32) £148. (33) £7 10s. 2^. (34) 5s. Sfd. (35) 420f 
tenpenny pieces, 77^ American dols. (36) 7 lbs. 3 oz. 14 d. 9i gre. 
(37) £2 10s. (38) £116 16s. (39) £2,675, £1,605, £1,070. 
(40) 41. (41) 704. (42) £26 4s. 7d. (43) 2,945 yds. 1 qr. 1 nl. 
(44) £600. (45) £14,630 48. 6d. (46) 2 cwt. 3 qra. 12 lbs. 
(47) £2 10s. ll^Vffird. (48) £439 10s. ' (49) £17 4s. 3d. 
(50) £12 6s. (51) 1 ton 17 cwt. 3 qrs. ' (52) 327f|]^H- 
(53) 7,825. (54) Is. 9id. (55) 9,803. (56) £118 128. Ofd. 
(67) £194,039 88. 3d. (58) £176,572 88. 3d. (59) 144. 
(60) £377,520. (61) £442 19s. 3a. (62) £5 6 fl. 1 c. 3 m., 
or £5 128. 3id. (63) £1 7 fl. 1 o. 3^ m. (64) 62| doz. 



(65) £130 3s. 6d. (66) £2,966 Ss. (67) £142 I63. 

(68) 3,505. (69) 1 h. 35 m. 20'. (70) £275. (71) 40. 

(72) 4,320. (73) 1,240. (74) 27. (75) 823 a.u.C. 

(76) £1,185 9s. 6^d. (77) 83 sq. ft. (78) 76,500. (79) (a) Hf| j 
(b) 21. (80) 22,032 ; 14190. (81) 74,385. (82) £'J,032 8s. 

(a) 368f ^ ; (b) 181|. (84) 134 a. r. 15 W' P- (85) 11 in. 3". 

£39 Os. 1^. (87) 112 nearly. (88) £8 78. 5id. 
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ANSWEES TO EXEECISES 
IS "Aeithmktic fob Beoinkebs," Pabt n. 

XXn. (a)— (1) Prime 29, composite 8 = 2» ; 15 = 5 X 8 ; 
22= 2 X 11. (2) Prime?, comp. 35 = 5 X 7 ; 63 = 7 X S« ; 
100 = 5» X 2*. (3) Prime 19, 37, composite 27 = 3», 39 = 3 
X 13. (4) Prime 11, comp. 36 = 3» X 2» ; 68 = 2« X 17; 

120 = 5 X 2* X 3. (5) Comp. 64 = 2« ; 34 = 2 X 17; 

49-7»; 78 = 2X3X13. (6) Prime 23, comp. 54 = 3» X 2; 
132 = 11 X 2» X 3 ; 141 = 3 X 47. 

(5)— (1) Prime 587, comp. 340 = 2* X 6 X 17 ; 624 = 2* X 
13 X 3. (2) Prime 193, comp. 74 = 2 X 37 ; 518 = 2 X 

259. (3) Comp. 412 = 2« X 103 j 1,000 = 5» X 2» ; 218 

= 2 X 109; 615 = 5 X 3 X 41. (4) Comp. 723 = 3* X U 
X7; 514 = 2 X3»X 7; 862 = 2x431; 500 = 5» X 2». 
(5) P. 167, 347, 281, comp. 219 = 3 X 73. (6) Comp. 2174 

= 2« X 541 ; 3,052 = 2» X 7 X 109 ; 4,096 = 2^*. (7) 

Pr. 149, comp. 3,261 = 3 X 1,087; 5,782 = 2 X 7* X 59; 
320 = 2o,X 5. (8) 2,172 = 2 X 23 X 47 ; 3,638 = 2 X 

1,319; 1,236 = 103 X 2* X 3. (9)2; 8; 5; 7; 11; 

13; 17; 19; 23; 29; 81; 37; 41; 43; 47; 53; 59; 
61; 67; 71; 73; 79; 83; 89; 97; 101; 103; 107; 
109; 113: 119; 131; 187; 139; 149; 151; 157; 161 1 
167; 173; 179; 181; 183; 191; 193; 199. 

XXni. (a)— (1) 5; 8. (2) 2 ; 7. (3) 6; 14. 

(4) 10; 18. (5) 3; 40. (6) 3; 4. (7) lid.; 4d. 

(8) 38. 4d. ; 3cl. 



{b)—(l) 30; 2. (2) 9; 17. (3) 17; 11. (4) 57; 86. 

(7) 217; 
8) Sid. (9) 12s. 6d. ' (10) Is. 4id. (11) Id. 



(5) 86 ; 9 ; 31. (6) 42 ; 9 ; 813. (7) 217 ; 1,885. 



(7) 
1 



XXIV. (a)— (1) 24; 60. (2) 30; 120; 90; (3) 60; 432. 
300; 385. (5) 126; 280. (6) 75; 240; 924; 896. 
12; 60. (8) 120; 210. 

(6)— (1) 480. (2) 1,690 ; 3,927 ; 46,512. (3) 15,150 ; 

16,632; 1,188. (4) 2,520; 1,608,789; 231,660. 

6) 83,700; 651,695; 6.930. (6) 15,960; 30,900; 840. 

7) 600; 27,000; 127,680. 

XXV. (a)— (1) 20; 60. (2) 49; 12; 48. (3) 66 ; 100 ; 44. 

4) 24; 24; 42. (5) 10; 56; 86. (6) 7id.; f d. ; 8d. 

7) 28. ; 8s. lid. ; Is. 9d. (8) 8s. ; 58. 3d. ; 13s. 4d. 

9)2Hdays; llb.l2oz.; 14} f. (10)^; H; ■^; *. 

[11) f; ^; ij; 1. (12) i§; Ui Ui I- 

(13) 35; 40; 45. (14) 112; 19; 104. (15) 3s.; 3s. 6d. 
<16) 258. ; 2s. 6d. ; Is. ; Is. 8d. (17) | ; -^^ ; -H- 

18)1; *; i; 4; f (19) i; -fti i; i; -H- 

20) it; w> 1^; IS- 
{b)—(l) £4 138. 9d. ; £2 16s. 7id. (2) 28 lbs. ; 11 h. 12 m. 

(3)620ydB.; 102 lbs. (4) Vft; iM- (5) isiiry; «** 



i: 
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(6)HiH«'. A- P)l«l«ti«. (8) 6. Sa., 8091b.. 
^S)2^ia^>■, 9,978,*^ lb. (10) i* j M^i ,Hd- 

(11) ihi m: iSU. (12) ft: Ai 1- (18) li «tl «. 
(l-l)H(i tHi- (l')ti li«i «. (16) H»^ m- 

(1?) it i i!i. (18) £85 12a. 6d. ; 4,479 ft. 6 m. 

(19) S81b,.4!o.. (20) H: Ai ti «l i- 

XSTI. (a)— (1) 31. 4d.i £2 68.1 1 lb. 12 oi. (2) 2A ( 

le. 3d. ; 23. Id. I &jd. (3) 49. ; 68. 9d. i £8 139. 

(4)58i 45; 29. (6) 33 ; 140 1 270. (6) 9i i 1^; 6^. 

(7) 3^1 15|i 7J. (8) 138, lOJ, 24t. (9) V , V i V- 
(10) «i Hi ¥■ (11) Vi 1. V- 

(i)-a) SOfti 51f,. (2) 2611, 284Hi 44t. 

(3) lUH, 93«i 94H. (4)Wi Wl W- 

(6 Wl Wl Wi W. (6)Wi «i W- 

(7)Hti Vf: "W- (s)Wi VaSfi W- 

(f)m: W{: TOV- 

(3) Aan^Ai 

■'(l)-(i) HV B. Hi A'«»I"Ai"" isi \h. m- 

(3) «. 11, SS, Hi MS. AV. AVi H!. m. HI. iU- 
(S)il.H.3i m(.-/m.Hh.-fii,; A».T',J4.AV..,*8fr 

(4) /A. 9^. in. rf^i U, U. ^. A: Ai. T%. HH- 
XXTin. (,.)-(l) (. (3)li 

»)*. (6)7(1 lOA. 

(9)7*1 7i. (10) 139.8id.i 78.2id. 

(12) tS. (IS) »i 7». (U) 7Ji 24rt. 

(')-(l) Ittti Ai- (3) 1«1 Srf,. (3) 36Hl 13A^. 
(4) 22!. (5) 4ft i SH. (6) IJJJ. (7) 2HJ. 

(8) SAi 13il». (?) Iteiii 7«H. (10) 4H. (11) Al. 
(12)ll9.6Jd. + J^. Mifit- (14)10H«. 16 «|. 

(16) 2Sf . (17) 54. (18) H b. (19) *3J. (20) 240. 
(21) a. (22) £6i. (28) 49tV. (24) 19( m. (25) 15 h. 
(26) 77a«». (37) 17A1. (28) it. (29) 4J« jd.. (80) 8ft. 

XXIi (o)-(l) 3fi St: H- (3) 5»i H. (3) llii 2H. 
«) Hi A. (6) 21 i IH. (6) 1|, 9H. (7) 14 i A- 
(8) 13 i 31}. (9) 7ii lOi. (10) 64 i 18. (Il) 33ft i 46, 
(12)tlAil. (l!)*iA. (14) ft! ft. (lS)ftl H- 
(Wlitilft. (17)fil. (l8)lAiA. (19) a 4.. (20) ft. 

(*)-(!) 15 i 13ft. (2)88; 167f (8)27; 2H. 

(4) £12 16a. 1 ftd. i £23 88. 3^8. i £251 Oa. Bfd. (5) 69 jd9. 
2 ft. Sin. (6)56; Uft^. (7) 13i ; i. (8)£321|i 

£931+1. (9) £128; £948J. (10) 681J; 309*. 

(ll)fti fti ;. (12),ff,i ,(,. (13),«,i ft. 

(14) £^5 i It^i. 06)81; 4i»3. (16) Sa. 9|d. i £1 Oa. 4^- 

(17) 2..2|d; 4ilft8. (18) ft, irf,; Hi- (") £6.6091. 
(30) SOipinU. (21) 2Slilba. (22) 31. (33) l,'' -^ 
(34) £410. (25) 59 yda. 9^ in. (26) 697M1. 
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XXX (a)-(l) i; A; ■^. (2) h (3) lOd. (4) i. 

(5) * ; |. (6) 9^ ; 4 ; 22if . 

W-(i) T^; if ; I4i. (2) 4H; 14J. (3) },Ui 3ff. 

(4^ lU; h (5) 52|; ^t^. (6) ^. (7)i|f; If; 59i§. 
(8) ihh' i^) ifi36 18s. 2id ; £2 12s. 3/yd. ; £4 83. lO^ld. 

(10) 9451 jds. (11) ^. (12) 541JII sq. yds. (13) 1|H5 ; ii- 

XXXI. (a)— (1) t; IH; If (2) 14; 18. (3) 10 j 35; 22. 
(4) 60. (5) 8; 40. (6) £5,000. 

ib)-(l) ^; ^; 9H. (2) 2H; 3 J. (3) if; 7^- 

(4) 12|f i lilS-; ^. (5) 3^; IfH; 2H-J. (6) 1^; 
m ; Hf- (7) 45"^; 2|i|. (8) £5 15s. 6d. ; £1 Ts. lUd. j 
£17 48. 4Hd. (9) 20^^ times. (10) 19^ times. 

(11) 1^»^; Mf ; 2^,. 

XXXIL (a)-(l) f (2) ^. (3) ^V; 16. (4) A; tV 

(5) A ; Tir- , (6) T^T ; T^ir ; -do- (7) i^V ; ff • 

(8) f ; V. (9) tVtt; m- 

W-(l) TfTj. (2) H; ^. (3) ^"ff ; 1^. ^ (4) 55; T^. 

(5) 1^; ^. (6) T*TJ H**- (7) tMo; '^°. (8) 420; -ndhrr. 

(9) T*oo^ x^«p. ^. (10) ^^; ^^; s-^. i«^Yr. 

(11) m; ToS^jTj. (12) t^Mt. (13) if; ,V; ijfrj; tt^W 

(14) W ; 540. (15) ^. (16) m^. (17) 7I7. (18) If. 
(19) /^V. (20) 201 ; ,f^fe. (21) 243,210. (22) ,f|||^. 
(23) 2 fur. 26 p. 4f yds. (24) 237 cwt. 3 qrs. 14 lbs. 

XXXIII. (a)— (1) 81. (2) 16f (3) 30. (4) 2,025 (5) ^. 

(6) 2f . (7) £4 38. 4d. (8) 6. (9) f ; f . (10) lOf d. 
(11) i; lOd. (12) 40. (13) if. (14) 5^!^. (15) fj Hh 

(16) lOi. (17) If. (18) 11 sh. 

(*)-(l) 1^^. (2) f?f. (3) 13,7l4f poles. (4) A, A, A* 

(5) VtjV. (^)mi iW? ; 25J'^V^. (7) 58. 9Ad. ; 18s. 9^3. 
(8) £11 28. lOf d. ; £10 8s. 4^\d, ; 14s. 4^. (9) 12 cwt. 
1 qr. 23f lbs. ; 181f lbs. ; 541 weeks 4^ days. (10) V- 
(11) £3,478 lOs. ; £10,900 17s. 6d. ; £2,577 5s. (12) £195. 
(13) 6 a. 2 r. 39 p. (14) ^§-^. (15) ill. (16) 60 days. 

(17) ^3^. (18) ^Vt. (19) Sulphur 281bs., charcoal 42 lbs., nitre 
210 lbs. (20) fi. (21) U' (22) 30. (23) ^. (24) d 760. 
(25) m\' (26) 158. Oid. (27) if. (28) 6f m. (29) Sf d. 
(30) If ; 1^/^; ^%. (31)8^V!r; 7i. (32)33. 
(33) £1 3s. lOd. (34) £5,000. (35) ^. 

XXXIV. (1) -3; -51; 085. (2) 11; 007; '000193. 
(3) •7;14; -065. (4) 108; 36; 1203. (5) 7006; 2-38. 

(6) -003 ; -0101 ; 50007. (7) 9108; 127 ; 20*4. (8) 30'24j 
60-9; 218. (9) -6; 314; 28. (10) 4^^ ; 7t58^; 13t^. 
(U) 12fJ\i'5; ^1^; 7r\?^. (12) ly^fey ; 13-i\^JL. 
(13) 6t»oVo\A>; Iti^'oo; 2^^'^o^. (14) 25^^; ly^^li^. 

(17) 210^j,Vu i i'6V6'oVthj' (18) 723-5 ; 410-69 ; 270. (19) -7 1 

'738; 4096. (20) 3287; '05069; -00013728. (21) -307901 

-071684; 796-3. (22) -18; \%Z%\ -070638. (23) 703-»| 
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1590-85 ; 7-263 ; '862 ; 57638-94. (24) -0069 ; -58321 ; 179*6 ; 
•3057 ; 2-786 ; 09072. (25) 123 ; 796 ; 5830 ; 15070 ; 3278*6 ; 
509-78. (26) -01796; 002083} -000059; "723; -215; -01729; 
-34625. 

XXXV. (a)— (1) 1. (2) -25 ; '5 ; '75. (3) -5. (4) 2 ; -9 ; -65. 
(5) 2s. ; 48. ; 148. ; £6 lOs. (6) 58.; 63. lOid.; £1 12fl.; £183 88.; 
£20 98. 5d. (7) £2 ISs. ; £4 38. ; £1 Is. 5d. ; £627 16s. 
£1,224 68. 5d. (8) 5 ; 2. (9) 25 ; 10. (10) 6 ; -625. 

(11) -75 J -2; -375. (12) -04; -05; '5. 

(5)— (1) -71428; -2; '8. (2) -3; 625; -88235. (3) '75; -53. 
(4) -493 ; -29 ; -155. (5) -4259 ; -4375 ; -38756. (6) 85 ; 525. 

(7) 2-875 ; 21-21052. (8) -0925 ; '57142. (9) 12-i ; -04210. 

(10) 3-6136 ; 171428. (11) 1-375 ; -57960. . (12) -42475 ; 

-76122. (13) -52197; -68493. (14) 54; 1-53214. (16) 818 5 
3-92156. (16) -05144. 

XXXVI. (1) 101-209. (2) 15-935. (3) 10-867. 

(4) 1141377. (5) 959-0483. (6) 4052753. (7) 15166-66886. 

(8) 2000211. (9) 25-749445. (10) 2275024. '(H) 357. 

(12) 1-381. (13) -403015. (14) 5-8311004. (15) 502-215 
26 grains. 

XXXVII. (1) 10-645; 12-2676. (2) 4364; 31268; 2051. 
(3) 27-6248; 11-8372; '0522. (4) -3352; -4693; 47106. 

(5) 1-2035; 6083. (6) 4-2515; 83-5. (7) 101-45463. 
(8) 644-414 ; -017 ; 53-9946. (9) '85. (10) -2318. (11)36002. 

(12) 099. (13) -146. (14) 1660714. (15) -796. 

XXXVlri. (1). 4036-45 ; 747-804 ; 144781. (2) 92991852; 
42607656. (3) 2267-16 ; 5767-6032. (4) 10323-459696 ; 

1072-614532. (5) 16550248; 111041304. (6) -00595. 

(7) -19431. (8) 89-952225. (9) -00000053946. (10) 20262928 ; 
400-5805. (11) 32-642244; 1811667. (12) 170837226. 

(13) 134-58034. (14) -07619. (15) 13-8375; 158535; 234-375. 
16) Q80-571. (17) 334141-402. (18) 44363840. (19) 9876. 

[20) 333-80692. (21) 11704936022. (22) 728-9271. 
(23) 1387-5625 p. (24) 8431425. (25) 110-53572. 
(26) 2150-05031. (27) -185905. (28) -43. (29) 18995-3955 gre. 
(30) 595-23494. 

XXXIX. (1) 2-6434 ; 158604 ; 1-1328857142. (2) -083538461 ; 
(3) 18-8728 ; 254-616375 ; 296. (4) -1430575 ; 100 ; 1700. 

(5) 20; 164-28571; 57620612. (6) 6033-3; 254-36; 28652. 

(7)151-761904; 17310212; 2428236294117. (8) 65-40()74; 

•03096212; 25-047317. (9) 291809; 6*2322974. (10) 17329 in. 

(11) -12625 liiAs. (12) 308186 grs. (13) 22-916. 

(14) 4-11764705835. (15) 5000. (16) 16785714. (17) 3-9286. 

(18) 84-857142. (19) 106-875; 14-28126. (20) 18-47i 

(21) 16290384615. (22) -Ol^U \ V^^V^^^W^^ \ 
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28) 1-53852. (24) 1074-679. (25) -75 ft. (26) 44'187931 p. 

27) 28-25 nearly. (28) -31798 ft. nearly. 

XL. («)— (1) £2 188. 9id.; £5l8. 2id.; £1 16s. lOid. 
(2) £1 179. lid. ; 48. 7id. ; £1 Qs. 6id. (3) «8. 6id. ; 148. 5d. 
£10s. 2d. (4) 168. 2id.; £1 6s. Oid.; lis. 7id. ; £172168 

(5) 3s. 6id. ; 3s. 8|d. ; 12s. 6id. ; £7,326 10s. 9id. (6) £1*483 
£12079; £185-318. (7) £-133; £264; £525; £124*688 

(8) £22-562; £4093; £1*35. (9) £'816; £414; £995 
£208-325. (10) £018 j £032 ; £005 j £1028. (11) £028 
£-56; £-04;£-739. 

(b) —(1) £1-88641 ; £28-84478 ; £12*38958 ; £47-65937 
(2) 27375s. ; 49-31258. ; 9583s: ; -395838. (8) '925d. ; 283-25d. 
2964d. (4) -15833; -39367. (5) -52976; 010208. (6) -34687 

1-376. (7) -985 ; 634*68. (8) -02241 ; 17928 ; 89-456 

(9) 8-45 g. ; 883-2 qts. ; 17664 pts. (10) -01924 w. ; -13471 d. 
194 m. (11) -005078 cwt. ; -0002539 tons. (12) 6969-6 ft. 
61-3 ft. (13) £1 178. 6d. ; lis. lO^d. ; 2d. (14) 1531-2 ft 
18104 lbs. ; 7 cwt. 3 qrs. 5 lbs. 9 oz. (15) 179 g^. 1 qt. 3 gills 
218 lbs. 8 oz. 8 dwts. ; 11 lbs. 5 oz. 6 dr. (16) 21 a. 1 r. 23 p. 
21sq.yds. 7ft.2in.; 31a.8r.l6p. ; 108 a. 10 p. 24 yds. 1ft. 115 in. 

17) Julian year greater by 11-14004 min. (18) 5-4924 m. 

19) -015584m. (20) 43496m. (21) 8280-916 ft. 

22) 2-6812 tr. lbs. (28) 31 a. 3 r. 20 p. 

XLI. (1) -8825. (2) -62 ; -32. (3) W- (4) 888 a. 3 r. 1 p. 
(5) •f7307. (6) £4-24772. (7) £2 lOs. 4f d. (8) 5 m. 3 £ 
39 p. 1 yd. 1 ft. 9 in. (9) 4 ft. 110278345 in. (10) 720. 

(11) -15. (12) £971 148. 3d. (13) 142-272 in. (14) -1013 yds. 
(15) 24855-429 m. (16) 6464*92. (17) 157'635 c. f. 

(18) £1,450 138. 4d. (19) £5*67; 625 of £5. (20) 820. 

(21) -84042 g. (22) 20-03. (23) £258 78. 7f d. + |f . (24) 20. 
(25) 883345-17 ; 2,192 inches. (26) -05. (27) 7-216. 

(28) £4,250. (29) £290-6139. (30) £26,400. (81) 17s. 6d. 

(32) 14285 ; -125. (33) £40*516. (34) 1*484. (35) £-34634^16. 
(36) 125-6228592. (37) -096. (38) 205*584 inches. (39) £70*824. 

(40) H^ ; -7595237. (41) £4*736. (42) 6-0134 lbs. (48) 90*796. 
(44) 33-886. (45) 1236-399. (46) £2*23125 ; £4*029 ; £-0889. 
(47) £262*5. (48) £232-352736. (49) 5050*31835 inches. 

(50) 67-72 lbs. (51) 10s. lOid. (52) 66a 

XLII. (a)— (1) 9. (2) 5 ; 6. (3) 14 : 18. (4) 33. 

(5)1:5; 4:5; 4:3. (6)7:20; 10:12; 16 : la 

(7) 2: 7; 6:1. (8) 11:30; 2:16; 4:1. (9) 8: 6:: 9: 16; 

4 : 7 : : 12 : 21. (lo) 6 : 15 : : 7 : 21 ; is : 90 : : 2 : la 

(11) 2d. (12) 3 inches. 

(6)— (1) 3 : 20 : 482 : 33 ; 457 : 565. (2) 53 : 181 ; 31 : 26; 
231 : 181, (3) 15 : 32 ; 55 : 126 ; 77 : 894. (4) 112i ; 25^^ 
(5) 2138ii 747t^V (6) 4141 \^., %^^, (?) l^ff; 378^. 
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(8) 2SS\m ; 2574fH. (9) IHf f (10) -031. (11) 14 : 26. 
(12) 2304 ; 175. 

XLin. (a)— (1) Is. 6cl. (2) 50. (3) 42. (4) £2 68, 

5) £7 138. 9d. (6) 15. (7) 64. (8) 32. (9) 32. 

10) 16. (11) 15-75. (12) 48. 
(i)— (1) £1 8s. 4fd. + i' (2) 3-1169 times. (3) 45|. 

(4) 16 lb8. lOf oz. (5) 3fd. (6) £4,924 Is. lOid. (7) 834^, 

8) 119. (9) £1 lis. Hid. (10) 3 h. 53 m. + ^- 

11) £527 3s. 11^. (12) £9 98. lOfd. (13) £21 Os. 0^^. 
14) £2,382 68. 9d. 5 £2,429 ISs. 9^, (15) £7 198. S^jfd, 

(16) £23 38. lid. (17) £11 178. 3id. (18) 7 ch. 45*3285 1. 
(19) 19 yds. 1 ft. 8-242 in. (20) £116 28. 8di. (21) 122 yds. 
(22) £224 178. 5^^^. (23) 473034 m. (24) 89f yds. 
(25) S^ m. (26) 5 cwt. 3 qre. 14fJ lbs. (27) 13^1 ft. 
(28) £1,500. (29) £25 Is. 3d. (30) £8 Os. 7|d. 
(31) 9 lbs. 4i oz. ayoirdupois. (32) 9 lbs. 14^ oz. ayoir. 
(33) £115 4s. lljd. (34) 6,250 yds. (36) 68 yw. 
(36) 2,696 yds. 8 in. (37) 120f^ acr. 

XLIV. (a)— (1) 7d. ; 5d. (2) 38. and 28. ; 3b. 9d. and Is. 3d. ; 
3s. lid. and Is. lOid- (3) 10s. ; 78, 6d. ; 28. 6d. (4) 80 and 20. 

(5) 1 lb. 12 oz. and 5 lbs. 4 oz. (6) 22 oz. and 8 oz. 
(7) Is. 8d. and Is. 6d. (8) 60 ft. (9) 10. (10) £2 ; 
£1 lOs. ; ^1 and lOs. 

(J)— (1) £20 ; £35 ; £46. (2) £13 28. 6d. ; £6 6s. 

(3) 3 cwt. 3 qrs. lOf lbs. (4) £8 8s. and £6 6s. (5) 2 oz. 19 d. 16^ g. 
{6) 315 cub. ft. (7) c£l,226 48. and £102 28. (8) 4 d. ISj^ g. 

(9) 2 tons 18i cwt. oi copper, and 2 tons If cwt. of iron. (10) Hyson 
49^ lbs., Congou 74| lbs., Souchong 99| lbs. (11) £3 48.; 
£4 58. 4d. ; £6 88. (12) 360, 240, and 180. 

XLV. (1) £14. (2) 16 days. (3) 6s. (4) 1088. (5) 21, 

(6) 14-6. (7) 4a (8) 28. (9) 4. (10) 177-7. (11) 18f m. 
(12) 14. (13) 383s. (14) 3-27669. (15) 12 oz. (16) £5 38. 6d. 

(17) £200. (18) £82 168. (19) £280. 

XLVI. (a)--(l) £4 ; £6. (2) £12 ; £16 10s. (3) £84 ; 

£14. (4) £7 10s. ; £4 ; £8 Os. 6d. (5) £8 158. 

(6) 9s. 9id. ; £19 4s. ; £45 14s. 6d. (7) £4 10s. ; £6 158. ; 

£20 5s. (8) £350 j £262 10s. (9) £16 ; £10 ; £80 ; £36. 

10) £6 5s. ; £15 ; 138. l^d. (11) £22 ; £55 j £1 2s. j 19s. 9id. 

12) £172 10s. ; £21 12s. 
(i)— (1) £17 14s. ; £67 6s. 4f d. (2) £33 148. 4|d.; £69 8s. Id. 

(3) £84 158. 5|d. ; £532 15s. 3id. j £138 12s. 6d. (4) £l7 Os. lid. 
£354 lis. lid. ; £517 12s. 6d. (5) £49 16s. 3d. ; £454 138. lid. 

6) £1,008 2s. 3d. (7) £1,319 68. Od. (8) £684 16s. Oid. 

9) £13 168. lOd. (10) £89 Os. 9f d. (11) £1,242 lOs. Od. 
12) 8 yrs. (13) 11^ yrs. (14) 2^ per cent. (15) 4 m. 2 w. 2 d. 

(16) 5 per cent. (17) £72 18s. 4d. (18) £135. 

XLVII. (a)— (1) £90; £45; £270; £225. (2) £75; £300% 
£15. (3) £95; £71 5s. ; £304-, £64 12a, V^ «5^\ ^» 
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£76 ; £180. (5) £1 178. 6d. ; 138. 6d. j lie. 3d. (6) £39 lOs. j 

£62 ; 858. (7) £88 ; £616 ; £220. (8) £20 Ss. 6d. ; £17 2s. ; 
£218 108. (9) £29 Os. 6d. ; 15 158. ; £164 14b. 

(&)—(!) £22 148. 6^. J £77l3s.6fd.; £8 Os. llfd. 

(2) £193 lOs Hid. (3) £72 Is. 5f d. ; £35 lOs. Hid. 

(4) £292 138. 8d. (5) £1,261 138. 7f d. (6) £892 17s. l^d. 
(7) £6,889 189. If d. (8) £120. (9) £2 6s. 4id. (10) £42 178. 5d. 
(11) £22 Is. 3^d. (12) £6,186 3s. Hid. (13) £2 2s. 7id. 

(14) £3 16s. 3id. (15) £3 68. If d. (16) Ss. lO^d. 

XLVIII. (a)— (1) £10 5s. (2) £57 17s. 7^. (3) £15 15s. 3d. 
(4) £216 6s. 4|d. (5) £16 Os. 6d. (6) £1,331 Os. Od. 

(b)—(l) £297 15s. Id. (2) £51 15s. 2id. (3) £134 8s. ^d, 
(4) £39 8s. 4id. (5) £252 9s. 7fd. (6) £96 2s. 3d. 

(7) £181 Os. Oid. (8) £845 Is. 4d. (9) £1,323 178. 7d. 

(10) £227 4s. lid. (11) £55 48. 7d. (12) £525 9s. 5^1. 

(13) £7 123. 6d. (14) £8 19s. lOd. (15) 4 yrs. (16) 5f . 
(17) £634 5s. 2d. (18) £16 3s. 9^d. (19) £4 lOs. 

(20) 2i months. (21) £2 8s. 9d. (22) 6J. (23) 5. 

XLIX. (a)— (1) £190, (2) £262 lOa. (3) £243. 

(4) 5 per cent. (5) 3^ per cent. (6) 83^ per cent. 

(5)-(l) £1,098 12s. 9fd. (2) £1,815 14s. 4id. (3) £10 18s. 9d. 
(4) £137 28. lOid. (5) £33 178. Id. (6) £3,255 lis. lOid. 

(7) £72 4s. 5id. (8) £70. (9) £12 Is. 6d. (10) £7 Os. 5d. 
(LI) The latter. (12) £12 168. 9id. (13) £1,880 2s. 2d. and 
3-216 per cent. (14) £3 98. 4f d. (15) £663 14s. 8d. 

(16) £3,336 lis. 8d. (17) £1,405 17s. 6d. and £1,643 Is. 3d. 

L. (a)— (1) 320. (2) £7 10s. (3) £8 18s. and £11 15s. 6d. 
and 29. 3d. (4) 100 per cent. (5) 25 per cent- 

(6) 12i per cent. (7) £18 15s. (8) 12,720. (9) £142 10s. 
(10) £6. (11) £350. (12) £1,080. 

(6)— (1) £1 17s. 6d. (2) £9 88. 3d.; £10 158. 2iid. 

(3) £411 5s. (4) £14 9s. 8id. (5) 525. (6) Ss. 3f d. 

(7) £93 69. (8) £1 13s. 4d. (9) 25 for Is. 6d. 
(10) £6 48. 9id. (11) 25 j 48. (12) 3^ loss. 
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31s< Bditionf price Is. 6d., 

TBB TOUVG COBCPOSBSri. 

Ob, Proobessiyk Exbbcisbs in English Coifronrioif. Part 1, 
oomprising Sentence-making, Variety of Expression, and Figurative 
Lan g ua g e, with Appendices on the use of Capitals and Punctuation. 

By JAMBS COBNWBLL, PH.D. 

" The plan of this work is verr superior. We are persuaded that this 
little work will be found valuable to the intelligent instructor." — Wett- 
minster Review, 

** Dr. Comwell has Aunished an admirable work in this description of 
literature, a Tery valuable addition to ordinary, or what should be ordinary, 
school-books. He has careftilly avoided the adoption of technical terms of 
strange and deterring sound, employing common terms in their usual mean- 
tugs, so that the familiar phni^|eology of elementary works is made accessory 
to the introduction of a new but necessary branch of English education. 
\¥e have no hesitation in recommending the addition of ' The Toung Com- 
poser to the regular contents of every satcheL**— Cotontaj Magazine, 



&th Edition, price 3«., 

TO TBB TOITHTG COMPOSER, 

Containing, in addition to the exerdses, Hints as to the mode of using the 

book. 

27M Edition, price 2*, red leather; It. 9d. cloth, 

AXiXiBV A. COBXrWBZiZi'8 SCBOOZi CB/IUfMAB, 

With very eopious Exerdses, and a Systematic View of the Formation and 
Derivation of Words, comprising, Anglo-Saxon, Latin, and Greek Luts, 
which explain the Etymology of above 7000 English Words. 

" The excellence of the Grammar published by the late Dr. Allen and Dr. 
Comwell, makes us almost despair of witnessing any decided improvement 
in this department.** — Athenaum. 

** The learned authors are evidentlv well acquainted with several of the 
Teutonic languages ; they have dosdy studied the great works of Grimm, 
Beeker, and other German philologists; and the result has been that thcy 
have produced a work, which we foel sure will eventually be used in aU 
schools in which the English language is taught in a sound and philo- 
sophical manner. The arrangement of the work is excellent; each part is 
iu its proper place ; and while it is undoubtedly the most philosophical, we 
believe it will be found the easiest Grammar that has yet been published." 
—Eclectic Review. 

** Written by those who are profoundly ac(|uainted with the sources of our 
language, and who have brought this acquaintance to bear on its grammati- 
cal atruotore. This Grammar will, we are eonvinoedi make its way in 
»choolM,*''— Church t/ England Quarterly 



2ind Edition, price Is. cloth; 9d, eewed. 



An Introduction to Allen and Comwell's School Grammar. 

" This simple Introduction b as good a book as can be VAed."-— Spectator 
" We have never seen a more desirable elementary work." — Court Journal, 

London : Simpkin, MABSHiLLL, & Co. ; Hamilton, Adams, & Co. 

Edinburgh: Olitbb&Botd; W. P. EIbnnsdt. ^ 
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4M Edition, priced, clotn, 
BS, A2«XiS»"S SITTROPZVS, 

Wita a'Complbtb Dictiona&y for Schools, 



lOlh EditioHy price 4«., 



«'. 



For the Use of Schools and Young Persons in General. Edited by the 

late Dr. Allkk. 
This work coutaiiis extracts fh>m the Poems of Addison, Dr. Azmstrong, 
Blootufield, Burus, Byron, Campbell, Coleridge, Collins, Grabb«*, 
Cruxall, Dr. £. D. Clarke (the Traveller), Darwin, Dryden, Goldsmith, 
Gray, Bishop Heber, Mrs. Hemans, Home, Dr. Johnson, Ben Jonson, 
Keble, Lamb, Milton, Moore, James Montgomery, Mickle, Mrs. H. 
More, Mair, Pope, Shakspere, Spenser, Scott, Southey, Hon. W. K. 
Spencer, Thomson, Wolle, Wordsworth, and several others. 

" Au excellent selection, well suited to the purpose contemplated by the 
ditor. We need not say we wai-mly recommend it to parents and in- 
structors of youth." — Eclectic Reinew, 

" We can confidently reoonmieud it for young persons in general, as 
calculated to promote the cultivation of poetical taste and an acquaintance 
with the difiVrent styles of many of our English poets." — Englisn Journal 
It/ Education. 

*«* This Edition is got up in a supei'ior manner, and the book is oon- 
i>idcred to be well adapted for P&iZBS or PaKSiutTS. 

26th Ediho-h, price St. 6d., or tnth 30 Mapt^ on tteelj 59. 6d., 

A SCBOOXi GBOGSAPBT. 

By James Gobnwbll, Pb D. 

" Without exception, the best book of its class we ha^e seen. We reoom- 
mend its immediate adoption by all public and private teachers."— ^tfa«. 

" We are qualified by ample trial of the books in our own classes to 
speak to their great efficiency and value. We have never known so much 
interest evinced, or so much progress made, Ln the study of ^oognphy, as 
since we have employed these as our school-books."— -J&dKcationai Times. 

*^* In this Edition the statistical and other mformation is brought down 
to the latest period, especiidly as regards the United Kingdom and her 
colonies and dependencies. An Index is also added, comprising evejy 
name found in the work. 

dlio, pnce 2s. 6J. plain, is. coloured, 
A SCBOO& AT&AS. 

By Jambs Gobnwbll. PhJD. 

This Atlas consists of thirty beautifUlly-executed small maps on steel, in 
which is foimd eveiy place mentioned in the Author's " School Geo- 
frraphv." It also contains a list of several hundred plaues, witli their 
latitnde and longitude. These names are accentuated; and, in cahcs 
of diihculty, the pronunciation is also given. 

London: Simpkin^ Mabshall, & Co.; Hamilton, Adams, it Co. 
Edinl]^^^*^*«»i^L£oYD ; W. P. Kbmmbdt. 



